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(57) Abstract: A dipeptidy] peptidase IV inhibitor which 
is satisfactory in activity, stability, and safety and has ex- 
cellent medicinal activity. It is a compound represented 
by the following general formula or a pharmaceutical ly ac- 
ceptable salt thereof. (I) [R* and R 2 each represents hydro- 
gen, optionally substituted alkyl, or -COOR 5 or R 1 and 
R 2 form a 3- to 6-membered cycloalkyl in cooperation with 
the carbon atom bonded thereto; R 5 represents hydrogen or 
optionally substituted alkyl; R 3 represents hydrogen 
or optionally substituted C 6 . l0 aryl; R 4 represents hydro- 

^represents hydjogen or optional S „ bstituted C,. al M ; B n^^^S^X^^^l 
n ,s an .nteger of 0 to 3; and A represents an optional.y substituted bicyclic heterocyclic grouper bicyclic hy^cSgl'pJ 
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Or* 
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MC,NL,PT,RO,SE,SI,SK,TR),OAPI(BF,BJ,CF,CG, 2*^3- K»tf ft!j(BB8i§|COl*T |± ^JSSMr**!.* 
CI, CM, OA, ON, OQ. GW. ML, MR, NE, SN, TO, TO). ^PCTiSH V h©SSI=I«Sitr R * K *«■ 



(57) mm-. 



R 1 R 2 B 3 
A- D ^N-V N Y E ^ 



(R\ R 2 f3\ g^£*l,TV>-C& <fcV> Cl-6 T/^3VI^gXte:-C00R\ 

£*bTV>Tt> «kVN Cl-6 T^3r/Ug£ N R 3 te7k^3Uigm £ *bT <fc V^ C6-10 

ry-/u£tr > r 4 «tK^x«v'T/s^ n Dte-coNR 6 -, -co-. 3Ui-NR 6 co-£ s r 6 

W:**Xttfiift$i^TV^Tt>J:V^Cl-6T/^^^S«r % Efi-(CH a ).- (m fit l~3 05 
Mfc), -CH 2 0CH 2 -, 3U2-SCH 2 -^ n » 0-3 A ^fi^ $ix"C V^T t> <t 
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w m # 

#3§iltes &flftS?'<77'i?A"<'7?'jr~ t? IV (J^T DPP-IV iB&i-) (DPJ.^ 
h^^i^(Dm<D DPP-IV ^K^-t-^^^CD^^^^^^lX^^OE^^ 

10 

DPP-IVfci, ^P^^K^^N^^e,. Xaa-Pro Xtt Xaa-Ala (Xaa teV^& 
5 T 5 / I^T* & o T t> «fc V>) <D K Sr»HWfcim*^H?-t- -5 -fe V a ^ 

7-f©l«t?J!>5 0 DPP-IV (CD26 £ O^rt-COm mm t <D 

^^iWKl (£AT GLP-l tm-T) ©^ttlktl^tSfiittc? 

GLP-i *»t?W:-f ^*Sr«H»*-fK:, «ff£ «fc 9 §| tjgr $ ttfc-f 

GLP-l ****«KWf^ffl«r^r-fSifc^ift-t5*fr tfc5o Lj j» u GLP . l n 
DPP-IV fc± 5 3fi^fc^#$tL"C L£ 5fc#> N GLP-l ^©tOSrlSlffllt-t-Sr. t 
f*«Ll\, ^r-T% GLP-l ^7-f-K7tD^ft$tiT^§^ s V^*i^& 
J* 5«« t?» P MM T* it ft V \ 
25 -tr.T?%x.bttfe©*S % ^«?^T»feS DPP-IV &m.&-tZZ.k fo£ »K GLP-l 
(DftMttnx-, GLP-l ©f^flr5l«)5rtffe5 0 i^ii, dpp-iv Pfi##J&jgn 
^tSJ: GLP-i ©fr««*»»ft*|t»U -eo GLP-i ©f^ffitit), 

***** ttfc2S**tf©iH»Xf4tt*&?rfe5 fctf>T*fc5 0 z.<D£5limm 
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bic glp-1 ^m^^^ti^m.m^ 

DPP-IV ©tf^LTtt. #ft-^K©5W*, TlBI&OSttYb, 

t^ttmmiiiortA^oift* x hiv ^^©py^oftA^^it^ 
iso dpp-iv m^m<D±^^ *x&*<Dmw dpp-iv *h*** v***! 

v*<5„ iot, DPP-iv tfi#i-*»ftK:«t, iBMii If 

«35ttfttt^*ii» (aids), *«*&-***> 

DPP-IV B#*fcW^*#«P©fflllt>fE»Cft**LTV^«. TO02/51836, 
W001/96295, US20020193390 , US6011155 &T>\ 9-B09921 -frfctt, 2-v^T 

^tfP?^*^, «f097/40832 Kte N r S / T*s*,rr V V V 
*^ tlTV ' ;5 « * /c - Annual Report in Medicinal Chemistry^ 36 #, J& 191-200 
M.2001 ^fcr±, ±Bft**«<Z>IS3K ^K»*#i:LT, T^T^t" 

aft*T?K:^< © dpp-iv n*x*s«#**iT^**s % vN-r*L©-fb^#t. i&* 

ftV^. Lfe#oT, DPP-IV RUFfMK J: 5ft«x tt ^ itu EXfi 4: U 

e> »±, ji»©j«»c«*«fa dpp-iv Rftsona* @ « fc t -cfttw# 

^••^•^♦bfcT^-tt^-cjKSjxSfls^atai/jjje dpp-iv MJSte** 
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TVt^/PS, Xfi-C00R 5 ^^i-^ gfel>« N R 1 ^ R 2 i:#Jtfe^0il^ < ir-T?3~6 

Cl-6 T/^/uSSr^bs R 3 «u TKmm^s Xfifi^^HTV^T t> <£ C6-10 T y 
-/i^Sr^U R 4 te. 7k^^ N Xtev-T/^Sr^U D te N -CONR 6 -. -CCK X 
tt-NR 6 C0-^ R 6 te, TK^M^. Xtttt&^ftTV^fc ^ Cl-6 T/k^X&Tj* 
U E fit, -(CH 2 )„- (m fit 1-3 ©Sf), -CH 2 0CH 2 - N Xfit-SCH 2 -£7* U n fit, 0 
-3©i|[^U A fit, fim^^TVNTti .tVN^m^m^S, X^m^m^it 

mmm&tn, ^fihcD^m^ *wmm*px&,& a ^mm^m n tw& a 

w fit * fc N afr sb*^ m^^^^m^t-r^ dpp-i v na w&i ^ & j§tft-j- a „ 
^ dpp-iv Ra^jfi, dpp-iv m&(Dm^£vmm<Dfrm&&&-£thz>mm, 

*mw<D dpp-iv m.mm\z.^x^r\z.m^mm\z.m^^ 0 ^mit^-m^. 



(5£*> R\ R 2 fct„ [f^^fc^fitgrj*^ tK^M^F. fi&£*LTVM:t> J:vn 




O 




(D 
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Cl-6T/U^SSr^L, R 3 te N 7k*jDK^ N Xf*«&£*LTV^fcJ^C6-10Ty 
-vHfifc^U R 4 te, Xtt*/7/«wU Df4. -CONR 6 - N -C0- N X 

^-NR 6 C0-Sr, R««:, X{iSm$ttTV^Tt, < ^;V^ Cl-6 7^A^fc* 

U E -(CH 2 ) B - (m f± 1-3 Olt), -CH 2 0CH 2 - N Xft-SCH,-*:* U n 0 

«*SftTV^Tt>J:V*Cl^r/P*^*4:Ht, Cl-6 7/^/H©ftf© (rffifr 

©j^ta* anno **«^at/NB^^ai^ y 

y*s 4§E!f> s**J8W % ^ygE, =hn^ >> 7 ;l, y^/i^ 

-OR 14 . -NR 15 R 16 S -0C0R l \ NHC0R 18 N -NHS(0 2 )R 19 % -S (0 2 )NR 20 R 21 (---eR 14 , R 17 N 

r 19 «, ci-6 r/^;n, 7*=^*. x«^>-^s^ % R >\ R ^ 

R 2 \ R 21 te, ra*tefcSVNr**J*fc:, Cl-6 T/^a^ x^y^^ 

R u iR", Xfi R 2 » t r^t 3-6 M^ilSI^rM tTV^TU 

VV) ^^C c tt)«m$tbTV^Tt i J:V^i < t^E*-r§o Cl-6 TA,**,* t LT*ft 
Wfctt, tVK ^y/ntVK ^n^nk'/K y*?vK 

-fyy^/K s-y^K t-y^/K v^ny^K -<^^y K ^y^ yf;K ^ 

^Xfi^^fcSV>fi^T/Udr/^3d5^(f fetu*. itl^^t, C1-3T 
E^tlTV^^ Cl-6 T ^3 * t tt, Cl-6 T^3#^*©tt*©* 

^ hD ^ ,>7yS ^ y ~0R 14 N -NR 16 R 16 . -0C0R 17 N NHCOR 18 . -NHS(0 2 )R 19 

-S(0 2 )NR"R 21 R» r» R 17 N R» R 19 . R- R 21 f£ N Mm^mC) «fc 

J: 5 «***LTV^t> ±1,^ * Cl-6 t TA#»|ctt, 
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^fi^fcr^^vgasiiMf b;h,5 0 rti^^tt, ci-3 7Vi^3->gi&s0 
ifii&^tLTV^T & J; ce-io t y -/u* t r y -/^©a^offifc©** 
^) , ^-^r y ^hni.i/ryg^x =^iS, -or 14 . -nr 15 r 16 n -ocor 17 x nhcor 1 \ 

-NHS(0 2 )R l9 N -S(0 2 )NR 20 R 21 (iif R" N R*\ R 16 . R l \ R« % r" n R 2o % r8 i , ±% ^ 

S ^ h v'Ty ^^-^^.^".-NR^R^-OCOR^NHCOR^-NHSCO^R 19 , 

-S(0 2 )NR 2 »R 21 (^t R*\ R*\ R>\ R 17 N R» r» % r» % r .i W|Bfc W C) 

Ml~4iS©^fn^ (** % «*JIW ^ft5 6ll^ 5, 6, X 

-r $ *v y /k -«yx^t)/p f7 y p t° y ^ $ ?y t° y 
^^fti Sv*=/k hyrynify ^/fjr/y/i/, -<>y 

7t=/K ^y^y77=;K -O-y^^-^^^/K ^X^y^tyy ;K 

/K ^^^-y^^/K ^t-t^t^/K ^fyf7t7f=/K ^tKn>f^KJJ 
/K ^kKn^y^yKy/K ^kKn7"!J=;K i?fc Kof rj/ptfy 
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Uv^/k rh7fc Kn*/ ij- /K ^ t y rf n Kn^y 

t*m?k-tz 0 m^it, -<^^i/=^ N ^^^^- /K 

S„ 

£1\ R\ R 2 «, Cl-6 TyW^^^0*L<, J5Kl#3; L < fcfc Cl-3 T,V*,v 

^0^lvn o mc, Mt, mm, mm, «»®H^<nio(DAfD 

m?Z1$tt, em£*bTV^t>J^6-5, 6-6, 6-7 ^^^^^g^^^^ b 
m&MmX&Z. £fcMK\ D«-CONH-X«-CO-^0*b< N E te-CH 2 CH 2 -3W £ 



R 7 




x « % o~2 u r\ r\ r 9 n r"i*, mmc&zwzm+i^ 

"C J; Cl-6 T/l^dr/l^S N JLit, fi$&c? frTV^T & J; V N Cl-6 T/^=i 
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10 £ N h y 7/WtP7tf;H > ^yS,i^$^ T V>Tt) «kV> Cl-6 7;u*;H, 

«»<**LTV^fc .fcV> Cl-6 TA^ ^>g N Xf«&£*LTV^ t> £ C6-10 T P 
SiRtt, ADME /D77^/P (KUXtt, ttHtgc^tt, f^ffi»«fctt«), g?^fe 

20 [Si^xa^: i] 




5 



(St*, 



A-COOH + 



R ! r2 r3 >v 

H2N ^hVy e 

O R 4 




(IV-1) 



(V) 



WO 2004/067509 



8 



PCT/JP2004/000886 



(IV-1) T?«*n*ft^*W:. A^±O7Km^OT>to>6SC00H 

SJSIt^Ui, (iv-i) -C'S^ttS^^^-^ (v) T»mi5tiZ4k 

(V) X'miSfrZfc&iyocDMb LTte, ^jilf, 4S^ N hy^^nil^ 

(iv-i) T^$tL6^%i-^ (v) vmzfrzih&mju^cDi&t 
xmu ^#^T, -jRst (iv-i) •c*$*t«ft^*© 

^W5^o^)Hf KXf*. *<Z>*ftfe N, N' - 

a^tfc^SMS^-yu*) XH\ 3J5>»J (N-fc Kn^^>W 

R 1 R 2 ? 3 R 1 R 2 R 3 

a- d ^nh 2 + x\y — - a ^Vy e 

° R 4 O R4 

TO (vn) a) 

^ IS ^ 2i ^ (VI) T»t^5fk^Xi«(D«i-M (VII) 7? 

(VI) ^*S*iSMftO*aTtt % MJ7/^nsi 
(VI) ^SfrSfc^fcxr**©**-*^ (VII) X*m%tiZ>ikHt®b 
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[^i^xa^; 3] 



G f*T^y^©^®S t-^f^V*^*=A- (Boc)) £7* 

KJftX«5*;3tt, -jt« (vili) -C*$n*^*i:-jKa: (IX) tf*Sn5 
£*t3fc£'&«r#5X@T&<5„ -mi£ (IX) -C«Sii5M*Oli:Uli, 

^r^ytrj;^^) Xf4% ^^ Tn (VIII) x -mi$*iz>ik 

N,N' -*^=/u$?>f 5*V-vM80 Sr^-e,Xtt, »D*l| (N-fc Kn^^ 

am-*-*. 

*^xiSC^©«l3t^*£tT^S^:xS^; (4-7) &*tfTlttW-*-S 0 
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0 R 4 " O r4 

00 " (vn) ( v) 

sM^4ft (x) -c^ <* *l 5 it&m t —m^. (vn) T^snsYb 
5 (x) T*m£nz>ik&mt-m& mi) -e&ztizfc&tokvRj&t*. 

a^fb^y^A) (Dftfe, xtt, ##&T. -10-80*0, £9;bfj\ 0<C 

t, -io~5o°c, o«c~*a©»«*fl:TT?, io #~24 nsro-c^ancji 

15 [SJSlt^ 5] 

R 1 R 2 
(VI) 

(5*«K G'ttT^KOffilS (M&tf, t-^h^Vfl/M?^ (Boc)) Xtf* 
^m^Sr^-t- 0 R 22 {3 N -C00H. -NH 2> Xtt. Atf-JR* (II) £r^~t" i: ^Si^CD-NH- 
R 23 te, -C00H N Xte, -NH.&^U R 2 \ R 23 fcfc N ^t,?,^^^^*, 

20 y^ 75 y^ to m<D&m%-nm^tmmx~&z> 0 ) 



R 1 R 2 

A— R 22 + R 2 ^X N .G1 

H 



av-2) 



(XI) 
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&J&JLn&5fZ, — (IV-2) -?m£tlZ>fc&M3l\*^:(DM. (TS 
b—m&, (XI) •vm£tiZ>4k&%)3LtZ*:<Dffi. (7^y©f^) ££OS$-#T (G 1 
^75/t©^lS<D^^HcMlKJSrfToT), (VI) t?^$tL 

5ft^r#5IiT^5 0 (IV-2), (XI) -e^^tLSfb^O?^^ UT 

^r^4lT%X«. iJDi (N-fc Kn^v-*^ W-f 5: h\ t Kn^^yy 
Xfc, — |K5£ (IV-2) (R 22 ^-COOH) <Z>4§1§\ 

k> ^*~/u? u?^ vrnzm^xm? k (r 22 ^-cocd m.m 

^#«T, (XI) X*m*tlZ>fc&m (R 23 «. -NH 2 ) X{«©th -10~ 

M^SJftta, fllx-tf. G^Boc SOU^ (09;ttf % 1,4-^^ 

-10~50°C, £ 9fc>tf\ 0°C~^MOta^^^TT% 10^~ 24P#rax^jitCiifT-t- 

[S^igs: 6] 
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^Ig^6li N (XII) T»**tt«.-fb^*t-j|B!* (IX) TMft£;h,5fc 

&MJlte*:(Dm.*5iJfciS1£T-{®3: (VII) T^$^§^^Sr#-SX^T«$>6 0 

'^^^ <^«> Xtt, ##£T, -*5* (XII) (J 

(IX) T»*$*t5^ftXtt-t©tf[i:^ -10-80t: x itlt) 

ot-^^itS^T^ o.5Ht^~3 hiwk«;$*t-«S: (vn) 
[S^iSjS: 7] 

S r1 v r2 f *! R 2 R3 

HO-\CN^Y OH + A-R- A .D^ 1 OH 

GO GO 

pan) (iv-3) (vm) 

■^«stri5<ki^MTfe5„) 

SiSXe5t7tt, (XIII) -e&ZtlZfc&tok-MTZ (IV-3) T»«StL 

SJStt, (iiff, 7h7tKn77^ ^pn^^ N,N-^ 

X«\ »J#J (N-fc Ko3ri/*^ 5: h\ fc Ku ^v^;y>/ l> y T y 
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0.5 8^-3 0ffiT?^5S^igft*t-5 o 

^^fiittMtarim, ^^Jtttij:, s^ H , wit, mmm 

'WSUI'fb'^H&W:, (polymorphism) 1t3£tf>£:^ 

^ N -7ny» % ~7-?;vm., TWi/m, -ri^c^m, m^m, =^ 

DPF-IV MtfH LTilffSr t^T'^^o SP*>. *3&W<ffc 

20 «*« (»ic2ii««) % inicffBrt- mm, eaMM 

<M*.tf , IBti^ tt&|IQ& y * N (AIDS) N 

^niM.«t>^9ioi!iiuttt>t'icttsji«^«*3in^«oi», 
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1%. *mw4t&y9<Dm&^ — mi k g ^«?^o.oi~5oo m g m^£#;tb*L 

(S)-l-(2' n n7tf;u)lfp U ^^-2-#/l^~ b y /u 
10 (W098/19998) |B*^;S1£^ V\ L-^oyyT^ K (10.0 g) 

p p T^)V? O7^fK(7.0 ml) £EO£;£^7ciL )3ft7kK/&£^3 ^ ^ Jc J; 9 % 
*fB-fk:^*& (7. 7 g , y. 51%) 

l HNMR; (DMS0-d 6 ) 5 (ppra) : 2.0-2.2 (4H, ra), 3.4-3.5 (1H, m), 3.6-3.7 (1H, 
m), 4.4-4.5 (2H, ra), 4.78 (1H, q). 
15 ESI/MS (m/z) : 173 (M+H) + , 171 (M-H)". 

(R)-l-(2'-^ p aT-fe^/U) fcf g y i^-2-;ft/t^~ h U/k 

'PUHfl^itfll 1 <Djjm%&^},z. D-^oJJyr? K (3. 2 g) *3«ttJ«^ P cjt 
W p 7^K (2.5 ml) SrKJSSlirfcgK £ £ fclj; 5 , ^fS-fb 

20 (3.2 g, Y. 66%) £r#7c 0 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.1-2.4 (4H, m), 3.5-3.8 (2H, m), 4.0-4.2 (2H, 
m), 4.7-4.9 (1H, m) . 
ESI/MS (m/z) : 173 (M+H) + . 

25 (S)-3-(2'-^ PP7tf;^)f7y'J ^^-4-^7/1^^- K U ;± 

V i?^-3,4-V$ /U7$^m-3-t-yT/U^Xy^/U (2. 0 g) ^rh7h Kp 
(10 ml) teJg#U 7K^Ts N, N* -Jj;Vi$^;W>( — (l. 4 g ) 

4r*nx.fc. £aK:j5L6l*injfcJ*Lfc. 1,4-^**1M/ (10 ml) &7J£J;t, L 
^28%T^ = T7k (40 ml) fc«T Lfc. MLfcJS L 20 Rffiftft Ufc e ftttac 
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^ (60mi) srJD^fflbfc. mmte&&%\'km.fcx*m 1 fti^ m*mssfrhvv 

^^,(1.6^ Y. 81%) &#fc„ 

5 7U (l.62g) K4N*fiIfc/l,4-S?tf-*lM-' (3.5 ml) *.-||feH£# Lfc„ tK * 10% 
hy«>A*»«S:Jp^.cfifiib (pH7.5~8) i£ETiiLfc 0 N,N-v^ 

i/p^y-4-*/^^r^ K (735 mg, Y. 80%) §r#fc 0 

10 $ K (102 rag) fei^PPTtWDT-f K (105 rag) SrKJfc ja$£ 

^IBfl^fc (87 rag, Y. 59%) £r#7c 0 

ESI/MS (m/z) : 191 (M+H) + . 

15 2-^^^c e ^/wrif^v ? ^-l-*7^^-t--7 P ^/^^^^ (500 mg) ©1,4- 
itttV-^ (2.0 ml) ^il^^T, 4N mm/l,4ri?tty-^ (2.5 ml) SrAP^i 
TCo ^S.T* 2 L tc 0 5N **-fb^ b 3) *? A ^IT U Urt„ 

T*«U r^fi;y-2-*M^T^ K (161 rag, Y. 65%) £#fc 0 

K (161 mg) j8i^qn7t^P7>f K (200 mg) /ftzfc 

k\Z£ K> s (112 mg, Y. 44%) £r#fc„ 

ESI/MS (m/z) : 159 (M+H) + . 

25 (S)~ l-(2' -7 ^=.jVT^=f-;V) b°P y i?^-2-a/nKn h V 

2-yu*r-2--7^^/Uffim (500 mg) Srv^ncM^i/ (30 ml) 
^5^o5^ K (950 M IK N,N-S?*7-/u*^AT5 K (2«f) 1 
^RHK^Ufe. MJET^$im. ^PP^y (20ml) fc*fr3RLfc»jfc«r, (S)- 
tfn y >^^-2-*^7j?^ b y/u (310 mg) t h V $ ^ (650 M l) ©S?* 
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oomi) MtiTt, iflt3^w«#ufc. io%^^mktfm 

MJ frATftfcbfc. «JET»*U *|B<fb£>4& (770 mg, Y. quant.) 
ESI /MS (ra/ z) : 294 (M+H) + , 292 (M-H)". 



o 



CS HN^E 

+ X 



O ^4 







ESI/MS (m/z) 


6 


3-(2*-^ 0 n 7tf;l/)f7/y 


166 (M+H) + 
164 (M-H)- 


7 


l-(2' d d T-fe'fvv) t'n y 


148 (M+H) + 
146 (M-H)- 


8 


l-(2'-^ p n7tf;l/) fc°^7 -^ ! >'-2-^7/l'^ 


187 (M+H) + 
185 (M-H)" 


9 




164 (M+H) + 
162 (M-H) - 



(S)-fc'P V i?l/-2-jJ/Vtf~ h V 
L-^n yy75K (23 g) & 7h7tKn77V (1200 ml) fcigfl? U MJ 
(22 g) ^q^Tk^L^o 2-= h P7x^X^*-^^ a ^ K 

(42 g) ^m^uximmmw\.tc 0 mm^*. fc*imz-mmm*$-m^^ 

&&&m%LLffimT&)&V1t 0 ftbtlltttsM, (45 g) SrtT (890 ml) ^ 

#U $^y-/M23g) Sr3Jn^7k^bfc 0 ^k^^*y/u (31ml) &«fTU 
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mux'2\^mm.wvtc 0 * (1000 g h ^-^^ (2000 mi) zj}\\z.mmte*ft®. 

(4.11) &;&nx.-c^?U ^^Sr^*Lfc 0 «iC7k^Ts 4N^/i,4-^^- 
(130 ml) ^£T'3l$r43HfLfc 0 flfffl bfc^^^^t U ^ 

5 -yVU-e^Lfc,, ^ffT^U, ^^^^ UT^IB^^O^^ (20 g, 
Y. 88%) £#fc 0 

l H NMR; (CDC1 3 ) 5 (ppm) : 2.2-2.3 (2H, m), 2.3-2.4 (1H, m), 2.5-2.6 (1H, 
m), 3.5-3.7 (2H, m), 5.0 (1H, t). 

10 &ls-2-jJAstf~ h y >V 

^15^1600 3, 10O^S:#t(^ ifB9i?y-2-A^y| (15 g) frb 

mmit^-m<om.mm. (4. 4 g , y. 69%) 

ESI /MS (m/z) : 111 (M+H)\ 
[^^IIMi 2] 

15 (S)-l-[(2-T ^ y-1. l-v ?^/I^c^vu)T $ ;7tf/Hlfp y $?^-2->SyUaK;=. 
h V As 2 

2-^^/U^n^^-i, 2 -v?T^^ (5.0 g) Sr^nn^*;/ (200 ml) Ic^fi? 
U 0 < C-ei5^raS6#L^„ B0C-0N (15 g) ©^on^y (60 ml) 

20 ifctogi£T?BH4£ LJfirMSr^Ufc.TKttttBNTkBfc-fb^ b V ^*#«Ce7^ 

UT(2-T5 y^-^^/k-l-^n fc?/U);*7/W^ y|ft-t-yf-/l/x *^/K7. 9 g, Y. 
74%) Srftfc. 

HlNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s), 1.4 (9H, s), 2.8 (2H, d), 6.7 (1H, 
25 brt) . 

_hf2T*#£> fritz (2-T ^ ^As-l-zfu }£ As) % A, * % is^-x-^f J- a, zc 

TA> (7.9g) % <t hJJDA (8.7gh 8im* V (8. 0 g) h> (230 

ml) m»»L/t 0 tK^T> (S)-l-(2' n b 7tf;W t°n y ^y-2-*;Ujj?^ h 
t>» (10 g) <DT*Y^ (80 ml) WK*ai*.T-t©**30^WHt#Ufc. *«. 
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^anp?^^: * ^ y 80 :1 -» 6 0 : 1 -» 40 : 1) b (S) -{2-[ (2-VT 

^Bft-t-r/^vWc^fvl' (12 g , y. 91%) £#fc„ 

MlNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s), 1.4 (9H, s), 1.9-2.2 (4H, m), 2.9 
(2H, d), 3. 2-3. 5 (4H, m), 3. 5-3. 7 (1H, m), 4. 7-4. 8 (1H, ra), 6. 6-6. 7 (1H, brt). 
ESI/MS (m/z) : 325 (M+H) + , 323 (M-H) ". 

-LIBT*#btLfc(S)-{2-[(2-VT/ t°D V ^y-W;U)-2-t^yxf;v 7 ^ 
/]-2-^^-l-^n tVW^/^^^-t-^/^^^/ix (4.8 g) 

(50 ml) Kl^?L7L 0 *»Tx 4N i£i£/l, 4-^^ir ^ (50 ml) ^Jp^t 
TlfflTflHTOLt, »flETaM8LT£EfBfb«£>* (4. 2 g, Y. 96%) 4r#fc c 
l HNMR; (DMS0-d 6 ) 6 ( ppm ) : 1.4 (6H, s), 2.0-2.3 (4H, m) , 3.2 (2H, brs), 
3.5-3.6 (2H, m), 3.7-3.8 (1H, m), 4.0-4.2 (2H, m), 4.9 (1H, q) , 8. 5 (2H, brs), 
9.4 (1H, brs), 9.5 (1H, brs). 
ESI/MS (m/z) : 225 (M+H)\ 

(S)-l-[2-(l, l-i? * ^ jy-z-f. ^ /U7 ^ y 3^^;UT * y ) T-fc^vK) b°P 'J 

(S)-l"[(2-7 5/-l, l-v'^f^xf^T^yjt^jfp y S?V-2-*/U^ 
^MJ^2Mt (1.48 g) &T±h-hVJU (50 ml) U ^«-4-= h 

n**^**?^ (1 . 00 g ), ^ A (1.37 g ) ^p^ N fta-ei 6 * m 

P^^i^r^^ywP 5 : 1) |:ftl(S)-N-{2-[2-(2-i/7^nyi;^H 
^)-2-**yx^75/H-^^ p ^ } ^ A75 K (693 mg> y 
55%) «r#fc 0 

ESI/MS (m/z) : 253 (M+H) + . 

J:»T#fc*lfc<S)-*-{2-[2-(2-V7V fn y ^y-W;P)- 2 - t ^yx f , V7 
^]-2-^;H-yn^}*/^ 7 , K (690 mg) ft- MeOH (30 ml) |c|M L 
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ft 0 V7n!lkKn*^tM)!)A (172 mg) £An;t N MiCT6«# 

* V : * * J -A, 5 : 1 3 : 1) left L*lBfc^* (455 mg, Y. 70%) £#fc 0 
X HNMR; (DMSO-de) 5 ( ppm ) : 1.4 ( 6H) s)> 2 0 (2H> brs)> 2 0 _ 2 3 (4H> ^ 

2.50 (3H, s), 3.2 (2H, brs), 3.5-3.6 (2H, m), 4.0-4.2 (2H, m), 4.9 (1H, q). 
ESI/MS (m/z) : 225 (M+H) + . 

3-T 5 J -3-p< J-)VZ?Z Vgfe 

(12. Og) fctfUS^ (40ml) fc*#U ^^7§y 
(12. 8 g) 120t3T?3*|»»#Lfc. HK iU #6»*Lfc»»»»»CT 

•feh^^P^, ****flU ^Ufc 0 WBETft*b*6»*fcLT3-<^^ 

(10.3 g, Y. 42%) £r#fc e 
ESI /MS; 208 (M+H) + , 206 (M-H) ". 

-hfBT# &*Lfc 3--<V^T S /-3-* ^ (6< og)®^^/ ^ (90 

ml) «Mft|c % 6NJ£l@& (5.8ml) *r*D*.fc. trie, 5%/^^^-^ (2. 4 gh 
IM (46 ml) **#H«T\ 50°CT-5^ra#Lfc o ****** U 

*K*W£T**L*: 0 «fHiLfc^I^x^/^ M ^ WET**L*&* 
*i:bT*aB^« (4.4g, Y. quant.) £#7c 0 

l HNMR; (DMSO-d 6 ) 6 ( Ppm ) : l. 4 ( 6 H, s), 2.7 (2H, s), 8.3 (3H, brs). 
ESI/MS (m/z) : 118 (M+H) + , 116 (M-H) 

4-^ ±Jkzh 4-^V» ? 

4-^,M-^p^V^i^;^^^ (5.00g) *^?J~,V (25ml) 
fc**U lN**fc-*-hy ******** 1 HIBJWtLfc. *ffiT**U * 
*«r»^x *fttr^nn*^-C«»tfc. **K:2N*tt (20ml) 
*nn**A-T.* W% ****^hy*AT?**Lfc. *JBET**U 
efti*HT^f/Hh=Mi^y| (4.32 g, Y. 94%) 
'HNMR; (CDC1 3 ) 5 (ppm) : 1.6 (6H. s), 2.2-2.3 (2H, m), 2.4-2.5 (2H, m), 
10.8 (1H, brs). 
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_bl2t?#btbfc 4-;*^vu-4-— hn^y^y® (4. 3 g) ^-^pp^*^^ 
^b.N-O-v'^^^T^y^n fcVl^-N' -^fvl^/i^v?^ 3; KJ£^k (6. 1 gh 
M)xf/V7^y (4.5 ml) ZtiUZ. 1 ^P^^# L/c 0 ^tUC^^/UT (3.4 
g) «r*P^L N 1 BHUjt^Lfc TKSr^n^L. 2N Jgm£r2jP;LT@M4 £ U ^nn*;i/A 

^-4-^ f ;W4-= h o ^ yi7 5 K (2. 5 g, Y. 38%) «r#fc„ 

l H NMR; (CDClj) 5 (ppm) : 1.6 (6H, s), 2.1-2.2 (2H, m), 2.2-3.3 (2H, m), 

4.4 (2H, d), 6.0 (1H, brs), 7.3-7.4 (5H, m). 

-LiBT?#£>Hfc N-^^-vVl— 4-p< =?-;V-A-~ Y u^<l/# ^ K (2.5 g) & 

T F7t Kn77^ (20 ml) te«t#U O'Cte^PLfc. lN^yy-fhytK 
n77>-fi&fr (13 ml) &i&T^ tfit- fcJJtttUfc. St; O^Kl^iPU 2N 
^ (30 ml) &;&H£ N 50 < Cm#aL/ti o WK^^SrAB^ttffl bfc zfcfBic 50% 

^y^/U-4-^^/l/-4-= hu^^^/UT 5: ^ (1.7 g> Y. 73%) %#fc D 

*H NMR; (CDC1 3 ) 6 (ppm) : 1.4-1.5 (2H, m), 1.6 (6H, s), 2.0 (2H, dt) , 2.6 

(2H, t), 7.2-7.4 (5H, m). 

±t£X*UbntcOi?/U-4-* f/l^-4-= h vO?-;UT % V (1. 7 g) £ 10% 
'■«9S*!>A-Jfc* (500 mg) Srac*/ — tWc»»U 7kfff#ffl^CT\ 60*0-? 1 Bit 

^-x/i/T-ttffibfco TMite 5o%7K^b-7- h y *A7j<^£&#n£7vv# y u 

x-T/^aw, m*mmi- h v t7 At-^i ufc 0 «jEr»ai u ^ib^% (420 

mg, Y. 50%) &#fc„ 

'H NMR; (CDCI3) 5 (ppm) : 1.2 (6H, s), 1.5-1.6 (4H, m), 2.7-2.8 (2H, m). 

2-^f;V^7-/pfl. 5-a] fc J y $ S?^-6-;fr/HftVPE 

2-^^t°7^n[l,5-a]t: 0 y ^ i?y-6-*;^y^7 5: K (475 mg) £3^* j 
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—As (5ml) 5ti#Lmik~rh V ?J»7kmm (2ml) ^Px.70°CT*l^^ 

Htfi^f H i: LT^fB'fk^^l (300 mg, Y. 63%) &#fc D 
ESI /MS ; 178 (M+H) + , 176 (M-H) \ 

I^lftMl 7] 
2, 5, 7- h y ^ ^^°7^ P[1, 5-al b° U i?^-6-%jUtfzsm 

3-T ^ y-5-^^-/I^t°^y— (970 mg) £ S^Tir h g^^^^yU (1.7 g) 
» (5 ml) tettflL 120<CT?3 B»|||jft#L^ Q SfifcJWpu iffTlilfc, 

(5 ml) £5N*lMb?-M> >^A*?»» (2 ml) ^(Ix. 70°CT» 1 

TKJILeMit UT^IB^b^ (1.6 g, Y. 80%) £r#7c 0 
'HNMR; (DMS0-d 6 ) 5 fan) : 2.4 (3H, s), 2.5 (3H, s), 2.8 (3H, s), 6.5 (1H, 
s), 13.8 (1H, brs). 
ESI/MS (m/z) : 206 (M-H)". 
[*ra#H160l|l 8] 

b ^ >~2, 5-t?pt f;^7 y_B ri. E-n] fc° U $ V^-fi-Jjjutf^M 
3-T$ S -5- y y-su (970 mg) t Ti? Y u ^m&^/U (2.0 g) 
SriH^ (5 ml) 120t^3*m*#Ufc. ^M^^b, gffTiiL 

-A-T^ftLtz. ^iET^^bfife^^i; LT 7~t 

-l,3a-v>fc Fnt'y/ntl.S-a]^!) * v»>--6-# /l^ ^Wt^J^X T A» (2. 2 g, 

Y. 95%) &nti 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 2.4 (3H, s), 4.2 (2H, 
q), 6.0 (1H, s), 12.6 (1H, brs). 
ESI/MS (m/z) : 236 (M+H) + , 234(M-H)". 

-bf2T*#£>*Lfc 7-fc Kn*^- 2 ,5-v^^-l,3a-$?fc Knk'7/p[l,5- a ] 
l^y 5 (235 mg) ^T"fe f >• (5 ml) U 
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*m*V*A (138 mg) «ran*.MTf30^«#bfc. 3»^b7<^/U (1.0 ml) * 

flJ***t?*»«, ft*ffltStt-h» !>A-e«Jfctft. ^ETiiL, Wfefrufc* 
(5 ml) fc**bfc. 6N**fl^by (lml) 

ftfc 2N««tt|cft«*-t?Jo*.-c«rWUfc»*tJHkb, 7k. n-^-^T*gfc 
^bfc, «fiET««U66IS*t LT*aB^» (162 mg, Y. 73%) £#7c„ 
l HNMR; (DMS0-d 6 ) 5 (ppa.) : 2 . 3 (3H, s), 2.7 (3H, s), 3.7 (3H, s), 6.4 (1H 
s). 

ESI/MS (ra/z) : 222(M+H) + . 

3-T ^ /-b--7 =^z=.7V\f^y^- ; v (1.6g) ir-^T^ b mm^T-fr (1.7g) Sri^ 
(5.0 ml) ^U20tT*3^1S#Lfc o MUcftSFU «ffiT»«L*:. 

meh^^-^ ( 10m i) tw h»*±*mm (3 mi) *an J t7o'c-e 

BETfc»b6fe|g*i: LTartBfc-S'* (2.1 g, Y. 78%) 

'HNMR; (DMSO-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs) . 
ESI /MS (m/z) : 266 (M-H) ". 

3-T$ y-5-y^/H^V^^ (389 mg) fc (a h * is* ^ y *f*,) bV?*** 
T* (960 mg) fc**/-^ ( 10 m i) b 70°CT 1. 5 K>|flHft 

MM (i m i) tft^ ZbfrimMmWVfz.. *aie**JU ^£ET 
»*bfc. ^tt^^^y^u (io ml) * 5N*»fl^hy (3 ml) £ 

inx.70°CXlB#^#bfc e «m»C»*Pb**jBit, IHfta^/UTfcfrbfc. tK 
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i*bfc„ «ff Tft» L fifegft i UTliEft^* (102 mg, Y. 42%) £#7c 0 
X HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI/MS (m/z) : 244 (M-H)". 
l*m#mMM2 1] 

a-r^y-s-t-^f/i/fy/^ (i.6 g ) £ v?r-fe bmm^/i^ (1. 7 g ) 

K (5 ml) K**L, 120^T*3^jf#bfc o MtefciPU *£ET*«Lfc. 

(10 ml) 5N*p^^fp*A**tt (3 ml) &2B;l 70 < CT- 
flET<e**Lefi«t*i LT*IBft;^» (2.1 g, y. 78%) £#fc 0 
'HMD; (DMSO-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, a), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI/MS (m/z) : 246 (M-H)". 

l*IMftmMW2 2] 
2-t-:/5^-7-* gvWf^ Vn n, 5-al \f U ^ 

T^hmm^JU (35.4 g) ^7i?f=by;W (200 ml) (cjftft U 
* M7 ' K^^rtr*-* (30.9 g ) *«T«-ife|jWf»l.«:. MHE 

g, Y. 99%) £#fc 0 

l HNMR; (CDCl 3 -d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 3.1 (6H, brs), 4.2 
(2H, q), 7.7 (1H, s) . 

2-^W§y^Wy 7 thft»x^ (556 mg) t 3- 
T$y-5-t-^fc'7y^ (418 mg) (10 ml) te^L70<CT- 

i.5WWH**Lfc. ««» (i Bi ) tanA% sfete i*flM*ufc. Mte^a? 

Us llffiTtWib*:. a«Eteai^y^yu (io m l) 6N **fltf- h J> * 

* (3 ml) »*70^1*|Bfi#Lfc. **teft* g^^-^ 
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"fr^-eftfrbfc. *£ET*6*Uj8tfeH*i VT&fcfc&m (396 mg, Y. 57%) £ 

X HNMR; (DMSO-d 6 ) 5 (ppm) : 1.4 (9H, s), 3.1 (3H, s), 6.8 (1H, s), 8.8 (1H, 
s), 13.5 (1H, brs). 
5 ESI/MS (m/z) : 232 (M-H)". 

7-^fM-7x^^7^p ri.5- a ib o j; 5 z?^-6-%/i»7$^m 

3-7 5;-5-7i^Vt'7/^ (477 mg) t 2-N,N-^^ 7 
Tir hMl^^/l" (556 mg ) £^^7— (10 ml) fc^fi? b 70°C-C 1.5 R$ffl& 

io #bfc 0 aittcsft (i mi) zhKitifMMWL-tLo mm^nv, mjet 

^^LfCo mmz^f S<~ >V (10 ml) £ 5N jJcBfcfb-J- h V V J»frmWi% (3 ml) 

Ufc 0 «fiET««ft U*t6IS«i \^Xmm<t&m (463 mg, Y. 61%) &#fc„ 
15 l HNMR; (DMSO-dg) 5 (ppm) : 3.2 (3H, s) , 7.4 (1H, s) , 7.5 (3H, m), 8.1 (2H, 
d), 8.9 (1H, s), 13.6 (1H, brs). 
ESI/MS (m/z) : 252 (M-H)". 

[fWfcHJfem 4] 
7-* h » ^ ^;^-2- 7 x - k° 7 ^ p [1, 5-al gjj ^>-6-# /M? 
20 3-7^-5-7x=;l/t°7^- (1. 56 mg) £ T*fe h n ^S^h<tvU (2. 00 g) 
(5.0 ml) 120TC-C 3 B*IWJJt^ Lfc. Mfcjfrjfip U **£T*I6 

y-7l-T'^Lfc 0 »BETft«fcUfife|§fti: It 7-fc Ko^^-5-i?^;V-2-7 
*=^-l,3a-^t KDt°7/n[l,5-a]fy ^^-6-#/U# ^01^,1^;*^^ 
25 (2. 73 g, Y. 92%) £#fc 0 

'H MR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.4 (3H, s), 4.3 (2H, q), 6.7 
(1H, s), 7.4 (2H, t), 7.5 (2H, t), 8.0 (1H, d) . 

-LIBT*#bttfc 7-fc Ko dfV-5-^^ f-}V-2--7 3a-^fc Knb' 7) / 

u [l,5-a]fc°y ? *J^-6-#A'tf>m^A'^X 1 r/l> (297 mg) SrTirh^ (5 m l) 
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mWtAV&J* (138 rag) SrJH;tM-T?30#JfcHsL/t. 3Wf;l/ 

(l.omi) srjp^.2i^raaatbfe. m.kumiu Tk&an** nn^jv^-vmrn, 

'&hfctz.m&*^Z / —;V (5 ml) teSMlLfc. 5N>jc h V V J^ykmW (1ml) 

T'^Lfc 0 »£ET«j*befe|S*i: LTi&SBfc^Gb (121 mg, Y. 45%) 
*H NMR; (DMS0-d 6 ) 5 (ppm) : 2.7 (3H, s), 3.8 (3H, s), 7.2 (1H, s), 7.5 (1H, 
t), 7.5 (2H, dd), 8.0 (2H, d) , 13.5 (1H, brs). 
10 [Epmflc&ififcff2 5] 

5-b KP^-2-^f;Hf7yp [l,5-alfc°U ^ ^^-6-^7 /Uaff >-g£ 

3- 7" * ^~5-p< ^vHf^y— /l^ (971 mg) n n tfc/l^A (20 ml) Ot: 

T*b]Jxf/i,r^ (2.02 g) N ^y^t^^^;l/)j?-;l/^n7^ K (1.71 g) 

15 ; n-^^f--^^ : 2 : 1) L (5-^ ^/U-2H-tf 7 /W-3->f 

/U)-#/t^5 VBfc^VS^ac;*^/!/ (1.65 g, Y. 67%) £#7c 0 

_h|S-e# 6> ftfc (5-p< ?VW2H- fc° =7 y — JV-Z-s( AS) % ^S^V^/Ujl ^ 

TVl' (600 mg), ^ V^nyH^xf^ (1. 80 g) 10(tfC 

*C 18 0$ffi%& Lfc. ^JEET«§ U ^Sr^ ^A^n-^h^^-r- (ftctWgg : 

20 ti-^^i?-^ : 3:1) |:iL 2-(5-^y^t^^/^^7?; 

^f/^r/D-H/^fvyJvqyi^^^^^ (700 mg, Y. 67%) 

_blB-T?#fe^fc 2-(5— <yv J ;^^rv'^/W#-;l/7 5: / -3-^ f/i/fcf ^ ,u 
-W/l^^l^^n^i^^yUjx^/i. (ioo mg) Hl4Ntt||/l,4-^^^ 
25 X (2 ml) SriPx. N 22B#^#L.fc 0 #fffl UfclSft*««t U *ffiT«*LTB- 
t KPdfv--2-^^/H;'7yn[l,5-a]t 0 y ^ i?y-6-*;^y^xf 
(40 mg, Y. 73%) £r#fc 0 

[1, 5-a] t°y 5^^-6-*/W7}?^ac^/^^x/U (154 mg) SriDTk^L 
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X&JRik&to (136 mg, Y. quant.) £r#fc„ 

X H NMR; (DMS0-d 6 ) 5 (ppra) : 2.3 (3H, s), 6.3 (1H, s) , 8.6 (1H, s). 

[*rofr5««2 6] 
7-fc Kg 3^-2-^ f;Wfc° 7y a Q. 6-n] 1) 5 v^-6-77/1^^ 

>H NMR; (DMSO-d 6 ) 6 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.8 (1H, s). 

2-t KP^^^^fc°v-y n[i, 5 -a1t:°U $ S^-6-77 /l^VBfe 

h y (1.40g) Of h7t Kn77^ (50ml) *M^Ti? h 

-hVfr (2.04ml) &Ua&.^ 1.5«FKI5t?jteb/t 0 ittIL, ^ h^Bt^?- 
yU-^^f /j. (2.57 ml) &%BZ.-&tMffi bfc„ IICIL, jjc^fl £ l N pH7 

2:1) }lfU-^ hdri/-3-^y^D=fy;W(l.l4 

g, Y. 39%) £r#fc 0 

_hl5T*#b^fc }>^i/-3-^y7*fD=f'J/> (i.i4 g ) <t^^ / w u 

(50 ml) »»EH:fc K7^^-7kfP#) (0.49 ml) «rJq^ % 17 B#ffiS»E ^ 

: }$j~-,x, 5o : i) Hftt5-^ ?=vW2H-t: 0 ^ y wU-3-^ 

7^ (684 mg, Y. 53%) £#fc 0 

-blET*#b*lfc 5-^ h dfv'^ f /W2H- 1° 7 y*-/l/-3-^ ;1,T 5 y (684 mg) <D 
/—/U(50 ml)t&mz 2-fc/U*/U-3-$-*cyzf£i ti-yiif;Uxx 7VU(775 
mg) -AfeJ*#L*:„ «BETW»U ^fci&fP^*!^ h y r> A*^ 

n-^^l^ -.mm^f'/U 4: 1) tit 2-p< h ^/UfcT? y u [l, 5-a] If y 

51 ^^-6-77/^4? ^m^^/U^XT JU (878 mg, Y. 69%) 3r#7c 0 
-hl2-e#fetLfc 2-^ h^r^^ 7 % ;Hf7y'D[l ( 5-a]tfP ^ v? ^-6-77 /P^ j^fc 
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^,V^^y-)V (20 mg) W?UT2*#^ (2 ml) -70tT« 1M HUfc* 

vm/wuvtt^mm (o.si mi) *my^ 0 mwv^h ^.bmm^x 

-70^£>-50 < C&C#M&Lfcf£, 2 B#^55MtT-50 t C^b^MtC#jaLfc o 0°CI-^ 

^fr (19 rag, Y. quant.) ^r#fc 0 
±f3-e#^^/c 2-fc: Kn^v/^f/i/t 0 7/n[i )5 - a ]t'); ^ v?v-6-#/i^;/ 

g^^,^;*^ (19 mg) ©fi>7tKD77y (i mi) mm^m^mt-rv 
v?j»*mm (o.imi) Mx., ^MTi7B#r H m^ufc 0 tkst^^t^^^ 

^ffT^UT^IBfb^ (11 mg, Y. 65%) &#fc 0 

l HNMR; (DMS0-d 6 ) 5 ( ppm ) : 4 . 7 (2H, s) , 6.8 (1H, s), 8.8 (1H, d), 9.3-9.4 
(1H, ra). 

K->^;^7y D [1.5-al Q ^i^-6-i7/Urt?yBfe 
^IHJ&^&m 7?)^$^ h^>^f/Ut°7)/p [l,5-a]t: 0 y ^ i^^-6- 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 3 . 4 (3H, s), 4.6 (2H, s), 6.8 (1H, s), 8.9 (1H, 
d), 9.4-9.5 (1H, m). 
ESI /MS (m/z) : 206 (M-H)~. 

1-* T^-m-^c > r— jus-mutism 

W-^>-h*-/U-3-XsU7$^m (960 mg) & N,N-^ tTvl^UAT R (15 ml) 
^^LO^^Lfc.*^^ h y !7-A (720rag) £ 2 [eJ^fTTAPx., 
^Mbl^F^^#L75: o St^0 o C^^*(IU3I7^^^7^ (0.67 ml) <7DN,N-^^^- 
; "* / ' A7 ' K < 5ral ) M*£^o< ^ITU ^a^Mb2^p B m#L7t o 0'C 
*^*PU S^(C7K^nxL % £ fe> ^tK (50 ml) SrAn^ttlLfc^^^^^L.. 
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7k. *1>-J'-e«i»Lfc. «BETft«ftb*tfelS*i UT*IBft*» (910 mg, Y. 
87%) ^#7b„ 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s), 7.2 (1H, dd) , 7.3 (1H, dd), 7.5 
(1H, d), 8.0 (1H, d), 8.1 (1H, s), 11.9 (lH, brs) . 
ESI/MS (ra/z) : 174 (M-H)". 

^ l frit&m tr'-^^m 2 ktj* l 7t 0 

<(X>COOH OQCOOH 

H RJJ / 







ESI/MS(m/z) 


30 




174 (M-H) " 


31 




176 (M+H) + 
174 (M-H) " 


32 


1-^ fvWIH— f V K-;W6-*;Ujjfy^ 


176 (M+H) * 
174 (M-H)" 



ls\f~-A,-l-*j\,i£ls& t *<? A , 3 L*<?jv (546 rag) « N.N-^^/^;^ 
K (8 ml) ^MMls 0°C\Z.7££i\^tz o 7km4b1- h V $ J* (370 mg) *Mz_ y ^ 
(D** 20&mmWls1t o 3*fc*Tsl' (0.38ml) £^o< *) t»TU MtCR 

±IB<b«fr4fe»C l,4-i?**y->> (Ural) i: lN*iftfb^ h V ^^7k^ (14 ml) 
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SrJn^T 40*CT? nftmmW L7c 0 2N^T?^tt tU^an tf^AT'ttffl Lfc„ 

*JET««ftbT*|B-fb'fr«" (296 mg, Y. 55%) £#fc 0 
^NMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (1H, s), 6.5 (1H, d), 7.1 (1H, t), 7.4 (1H, 
d), 7.5 (1H, dd), 7.7 (1H, dd) . 
ESI/MS (m/z) : 176 (M+H) + , 174 (M-H) 



<fTlLcoOMe_^± 



NaOH 




COOH 



10 [«3] 







ESI /MS (m/z) 


34 


m 


204 (M-H)- 


35 


m 


206 (M+H) + 
204 (M-H)- 


36 




236 (M+H) + 
234 (M-H)- 


37 




220 (M+H) + 
218 (M-H) " 



15 



mm (8.0 ml) \Z 4-* h^r^^/Vfc K7??yti* (200 mg) x 3,3-^;* 
h ^ri/^p Z'^-^ms* ^/U^XT/U(194 mg) Sr^D^T 70°CT* 4. 5 B#f^}f # L7c D 

1:5-1:3) fctfcL 5-p< h^^-lH--^ y K-/^3-*/^y^^ f 
^^T^W (259 mg, Y. 97%) &#fc„ 
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l HNMR; (DMS0-d 6 ) 5 (ppra) : 3.8 (3H, s), 3.9 (3H, s), 6.8 (1H, dd), 7.4 (1H, 
d), 7.5 (1H, d), 8.0 (1H, s), 11.8 (1H, brs) . 
ESI/MS (ra/z) : 204 (M-H) 

_hia-e#bttrh 5-* b^c-y-in-^ 1/ ^—ju-z-^juy^^m^f-^^-^'r/u (121 

rag) ^N,N-j;^M^A7^ K (1.5 ml) L 0«Cfc}&*P Lfc. 7K*-fb^" 

hy^A (47 mg) SrJn^ : t<Z>ti-&30ftmffiWVtc o mt?<k*'7-;\' (55 ji 1) £ 

-hfBft^Wc: (4 ml) t IN f> y !^^7K^ (4 ml) 

^n^T40°CTM8^^jf#Ufc o 2H**T?»«fefc bT«f W*««t U 7KT^ 
ML «jETft«lLT*fBffc^«J (57 mg, Y. 52%) &#fc Q 

L H NMR; (DMS0-d 6 ) 5 (ppra) : 3.7 (3H, s), 3.8 (3H, s), 6.8 (1H, dd), 7.4 (1H, 
d), 7.5 (1H, d), 7.9 (1H, s), 11.9 (1H, brs). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 

JCWt (J. Org. Chem. , 1996, 61, 5804-5812) K*fc<£>;£ifctefEl\ 3-;* b*c-> 

^NMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s) , 4.0 (3H, s) , 6.5 (1H, d), 7.2 (1H, 

s), 7.3 (1H, d), 7.9 (1H, s). 

ESI/MS (m/z) : 206 (M+H) + , 204 (M-H)". 

l-(2,2-v^ ^/V-?u fcVl^-lH-^f V K— /U-3-JjjU7$^f & 

1H->T f /U-3-%sU7$^m (208 mg) Sr N, N-i^p? f;l/*;vA7 ^ K (10 ml) 

f£»A¥U Tk^fc-^hy^A (154 mg) ^r^nx., mt* io^^^#Lfe 0 sj5&^ 

KBVfc^X^l/^jl, (0.25 ml) SrAOx., 80 < CTl5NFf H m^bfc„7K^n^.^ 
^^vi'-CSfe^Lfco zMSSr 1N±£@£T' P H6 K LTKixf/vftttii U t&fn^*; 
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mg, Y. 89%) £#fc 0 

X H NMR; (CDC1 3 ) 6 (ppra) : 1.0 (9H, s), 3.9 (2H, s), 7.2-7.3 (2H, m) , 7.3-7.4 
(1H, m), 7.9 (1H, s), 8.2-8.3 (1H, m) . 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H) ". 

fcnmm 4 1 ] 

*m&mmm4o<D*m*^iz.^ lH-^-^K-yv-s-^^^^ (251 mg K a 

*fc>f y^^^T^lE^^ (121 mg, Y. 36%) £#fc„ 
'HNMR; (CDC1 3 ) 5 (ppm) : 0.9 (6H, d), 2.2-2.3 (1H, m), 3.9 (2H, d), 7.2-7.3 
(2H, m), 7.3-7.4 (1H, m), 7.9 (1H, s) , 8.2-8.3 (1H, m) . 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 

l-(2, 2-j?y f/U7°P \?JV)-W-sC Is V—sU-S-lJjUTS^m 

(825 mgh 3 Vik**^^;V*m^Xmmik&m (473 rag, Y. 43%) £#f Co 
J HNMR; (CDCI3) 5 (ppm) : 1.0 (9H, s), 3.9 (2H, s), 6.6 (1H, d), 7.1 (1H, 
d), 7.3 (1H, d), 7.9 (1H, dd), 8.4 (1H, s) . 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H)". 

>v (1.02 g ), B?4M y^^,v^m^xm^\^m (375 mg , y. 30%) ^#/ Co 

'HNMR; (CDCI3) 5 (ppm) : 0.9 (6H, d), 2.1-2.2 (1H, ra), 3.9 (2H, d), 6.6 
(1H, d), 7.1 (1H, d), 7.3 (1H, d), 7.9 (1H, dd) , 8.4 (1H, s) . 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 

i$>m ftmmm 4 4] 

lT^lsjs/u^-^-^^ ^U -lH-^r Is K— ;U-3-jb/U^ism 

1H-^ >-h*-,U-3-*jU7$l/m*?-^XT,U (l.QOg) SrN.N-^^*^ 
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TSK (12 ml) t»ibotlC^lfc ( *mik1~hV $ J* (0. 46 g) £ 2 @fc 
^^T^^*O**30^nBJK^b*: D ^^^^^^^n9^ K(2.4ml) 

±fBte£fcfc l,4-$?*dM>-> (20 ml) t lNTK^b-7-hy !^A7k^ (20 ml) 
^*P^T40 e C-ei8B#^Jt#Lfc o 2N^T^tti: n p^AT« Lit, 

it*n\,\ mmT&MLTmmfc&m a.3 B , y. 83%) 

10 l HNMR; (DMS0-d 6 ) 5 (ppm) : 5.7 (2H, s), 7.2-7.4 (7H, m) , 7.6 (1H, d), 8.0 
(1H, d), 8.2 (1H, s). 
ESI /MS (m/z) : 282 (M+H) + , 280 (M-H) 

[^^11^4 5 ] 
1-2* h^is* ±A ^Wp± is K-/l/-3-i?^^Vi^ 
15 \*-4VY->V-Z-%,Vi£^Wi*^>VzxL**r,v (500 mg) ^N.N-^^f/^;^ 
K (7.5 ml) fc#*L Ot;fc*»Lfc.**flrt-)*!> *A (340 mg) fcjp*., 
*©**30#IW»*Lfc.* KWf/^n^ K (0.43ml) *^o< *) t* 
TU ^^MUlNF^^Lfc 0 ^^^T^^LT^ffi^2N^^ ftfr 

20 brtm. iJiTlitfco 

±T£,4t&m- l,4-^^f-> ( 15ml ) lN*»Yb-fby i>A7fc»tt (15 ml) 
^P^X40°C-ei6B#^}t#Ufc o 2N^T^tti: LT* n a *^ATttW Lfc. 

h y ^T'ttLfci, «ffiT»«b*i. »«SL, tvU 
Xgfc^iL «£ETft*feLX3fcfBfl^4fe (342 rag, Y. 58%) &#7t„ 
25 l HNMR; (DMS0-d 6 ) 5 (ppm) : 3.1 (3H, s), 5.6 (2H, s), 7.2-7.3 (2H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.2 (1H, d). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 
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1/ K (400 mg) ^N t N-^^f;^M7^ K (6 ml) 
fc^UO'C^JPUfe.Tk^ft'f b V (500 mg) Sr2HIU:^^Tin^. 

30&ffl%tWVtc o mWt'7**:**?s]s^X : r/l' (0.32ml) &*$>o< V) £?ffiTb 
0-C-ei5^|H. *»fcJRL45^WJJt»L*:.0 , CJt»5HIbT7k«rJP^fc|ft, 2N it 

#/-JV 50:1) teffcUftteffc-fr* (354 mg, Y. 61%) £#fc G 
l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.0 (3H, s), 6.2 (2H, s), 7.2-7.4 (2H, m), 7.6 
(1H, d), 7.9 (1H, s), 8.0 (1H, d) . 
10 ESI/MS (m/z) : 233 (M+H) + . 

i^mw-mmmA 7] 

1H— i > V—/U-5-^/^>m^ ^;V^^=t)\, (500 mg) £• N, N-v 5 ^ f/VifrfrJ* 
T%Y (6.0ml) fcgtflLfc. O-CJ^SILTtK*^ bV * J» (230 mg) ^7j0x. 
15 30 $rfflMW^fz 0 *<l/i?,\,* D p^^x-fA, (1.2 ml) ^P^TtJ&-e2^ 

RaElCL^^fy (10 ml) lN*»ffc"*-b!J *<Mc»Jfc (5 ml) SrJD^T 

40°CT'22B#rpm^Lyc o 2N4»-CBM!fe£ ^BB^A^ffltfc, 4£ 

20 «ffiT*»Lfc. fftUttmL, n-^dt-^^-cft 

«ET*J*UTjiM^* (740 mg, Y. 92%) £#fc 0 

l H NMR; (DMSO-d,) 8 (ppm) : 4.4 (2H, s) , 5.7 (2H, s), 6.6 (1H, d), 7.2-7.4 

(5H, ra), 7.6-7.7 (3H, m), 7.8 (1H, d) , 8.2 (1H, s). 

ESI/MS (m/z) : 280 (M-H) 
25 [f«|«4 8] 

1-b KPdrv-y^/l^ -lH-Y^ h*—/U-5-*sU7$^m 

tflsm (380rag) (6.5ml) fc»tfc 0 10%^°^ J*-fe% (190 

mg) «rJD*.T**#H*Ts 60°CT 47 ftMlftW Lfc 0 U 
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-)V 50:1) \cmi,mmfc&m (120 mg, Y. 48%) £r#fc 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s) . 

lH-^f 1" K— /IsS-X/Utf f-zUzn^T/U (500 mg) t N ^an^^/U^^ 

TVl, (0.43 ml) d»&if>m#:£tt0!4 5 ©^ifeS:##te«|B-fb-fr» (190 mg, 
Y. 70%) £#fc 0 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 

5-^ h*^--lH-4^ F—Sls-S-X/Utf^J^/u^Xy-zi, (357 mg) 

^^tJs^at^k (17 mi) i-mmistio*mte'rhy vj» (209 mg ) &3nnc 

ftrtTDW^ *<D*l£ 15^-^^#bfc 0 3^{^^^^ (0.35ml) ^»TL 
80 o CTM5B$F^#L7t o ■Bfc^TvW?** U W$M=B£2Ni£n^ ^^^tK^ 

n-^dr-^^ 1;3) ^^L l-(2,2-^^f ^)/n t>-5-^ h^v'-lH-^yK- 
^-3-^7/^^>-^^-^^^^^^^ /U , (114 mg, Y. 20%). I- (2, 2-i? * y° 
nfcVU-5-^ h^^-iH-^ F—zU-S-fifrtf^Wt* ^jV^^y-,v (130 mg, Y. 
27%) &^fc 0 

-hl5l?#e>^rt l-(2,2-v ? ^^/W^t3 t°/U-5-^ h^v-lH— f >- K— /U-3-# 
^T^^^^^^ai^^/i, (114 mg) ^ 1, 4-^^17- >- (2.5 ml) IN* 

miti- h v ?j*7kmm (2.5 mi) zduzlx 4o°ct* 15 B^jf^L-fc 

(3 ml) %APX.T 70°C-T?24^^Jt^bfc e 2N i£^T»®M£ t IT ^ n u A X* 

#jWL75: e &7M»-?-f y ^A-c^bfc^, iffTSiLTtiaft^ (73 mg , 

Y. 81%) &#fc 0 
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X HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 3,7 (3H, s), 4.0 (2H, s), 6.8 (1H, 
dd), 7.4 (1H, d), 7.5 (1H, d), 7.8 (1H, s). 
ESI/MS (ra/z) : 262 (M+H) + , 260 (M-H) 

itpm&mmM5 1 ] 

l-(2, 2-*J* f^)/P 3vu-iH->f > K-/U-3-^?;l/^yEI 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 2.4 (3H, s), 4:0 (2H, s), 7.0 (1H, 

d), 7.4 (1H, d), 7.8 (1H, s) , 7.8 (1H, s). 

ESI/MS (m/z) : 246 (M+H) + , 244 (M-H)". 
l*ffl&mMM5 2] 

l-(2, <f-jU)yti fcVk-5-^ f # */-lH->f ^ (102 mg) 

(3 ml) bT-78lCfctt*|F bfc. lMEftf^r^g/^p 

n;l ^** (l - 2ral > ^UITIT, -78«C*»fe0t5lCK befell* 

ra*&#bfc 0 ^n*MT«u lNTk^b-^ h y !>A*»jjce7A/* y^t 

«E*^ h y *AT?lfc*Lfc. KETiitT*|B^« (78 mg, Y. 80%) *»fc„ 
l HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 3.9 (2H, s), 6.6 (1H, dd), 7.3-7.4 
(2H, ra), 7.8 (1H, s) , 8.9 (1H, brs) . 
ESI/MS (m/z) : 248 (M+H) + , 246 (M-H) 

1H— T ^K— /U-3-;&yM?V« (400 mg) ON,N-e?^f^/^7 5 K (4 ml) 
»»«r*JfrT. Tk^^hy *A (218 rag) ^^D^ 30 b fc„ 2,2-^^^ 

t-d \?*>m.? c n ^ ^/^^ ^ (373 rag) &m*.mmzm b 2 bfc„ 

7K^n^7k*S^^-x^Tgfc^bfc 0 *«Sr2N«[KT?i6ttfcb, ^-Tvi^ftttl 
bfc„ *«««r«l«i*tt*-Cjfc^b«l*«»^hy !>Aif«ftlfc. &JEETSHS 
b. ffife^ifti: bT«IB-fb^fe (540 mg, Y. 79%) Sr#fc. 
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ESI/MS (ra/z) : 276 (M+H) + , 274 (M-H) 

lH->f ^ K^/V-S-^/^i/^y^/n^^^ (600 mg) ^N,N-v?^^/U^/^ 
AT^K (2ml) ^^tR^T> TK^b^by^i, (I15rag) *tt\Z_ZG$?m.W^ 
fc » ^ta^^-t-y^/^^^/P (562 rag) ^ JP^LT 2 B#^# Ufc e tKSt^JPx. 

^^^V^^^y^^^/w (944 rag, Y. quant.) £#fc 0 

^y^x^r^ (800 rag) &^*/-,W;:^fl?U 5%^ v>|7 A-^lif (160 rag) 

LT, ^iBfc^ (670 mg, Y. quant.) £#fc 0 
ESI/MS (m/z) : 276 (M+H) + , 274 (M-H) 

1-^ 7-/ls-2. Kp-1H-^ ^ KwW5-7J/l^^ji% 

l-^/WlH-^K-/U-5-;i7^7j^g£ (100 rag) fc-^nn^*^ (2 ml) t 
byx^yy (lml) ^^p^ fCo 0t(^4flLthy7/Utn^i (imi) £ 

^^T^^m, ^EET^UT^fB^^ (66 mg, Y. 65%) 

l HNMR; (DMS0-d 6 ) 8 (ppm) : 2.7 (3H, s), 2.9 (2H, t), 3.4 (2H, t), 6.4 (1H, 

d), 7.5 (1H, s), 7.6 (1H, d) . 

ESI/MS (m/z) : 178 (M+H)\ 176 (M-H) ". 

l-T-fe^vi^-lH-^ V K— 7^-3-Tj sUti^m 

lH-J^h*-/ls-3-#Sl>tfZsm (400 mg). iith^A (0. 96 g) 
(4.8 ml) ^»b7c 0 110t:T-16I^W^#bfc^, * n n */l^T-ttm Lfc„ 
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(170 mg, Y. 34%) 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.7 (3H, s), 7.3-7.4 (2H, m), 8.0-8.1 (1H, m), 
8.3-8.4 (1H, ra), 8.4-8.5 (1H, m) . 
ESI /MS (m/z) : 202 (M-H)". 

IH-^C ^ K— /ls-5-#/U7$^%& (2.0 g) SrN,N-^f;^;l/A7 5 K (15 ml) 
tett*Lfc. W^n^K (1.53 ml), fc**^* A (3. 4 g) *3nitT 

^ y K-zU-S-^/^yi^y^x^f/i, ( 2 .6g, Y. 85%) £#fc 0 

l H NMR; (DMS0-d 6 ) 6 ( ppm ) : 5 . 3 (2H, s), 6.6 (1H, s), 7.3-7.5 (7H, m), 7.7 

(1H, d), 8.3 (1H, s), 11.5 (1H, brs). 

ESI/MS (m/z) : 252(M+H) + , 250 (M-H) 

^^ /VA7 ^ k do mi) ot:^^pLT7Ki^bt^^)!)i, (0.32 

g) **JtT30&m*#Ufc. 7tWn?-fK (i.3ml) SrJn^Taiat? 8 

^ 1:7—1:4) KftL l-Tt^-lH-^f y K-^-5-*/k*>^y t?^x 
^tvw- (l.l g, Y. 97%) §r#fc 0 

'HNMR; (DMSO-d 6 ) 5 (ppm) : 2.6 (3H, s), 5.3 (2H, s), 6.9 (1H, d), 7.3-7.5 
(5H, m), 7.9 (1H, dd) , 7.9 (1H, d), 8.3 (1H, d) . 8.4 (1H, d). 
ESI/MS (m/z) : 294(M+H) + , 292 (M-H)". 

(550 mg) (9ml) tMLfc, 10%*? W A-*****, ** 

#B*t* iitnewjfu, ****** ufci*, ijETHiifc, mm 
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Lfc**MH*U ^^T«5*«, «£ETI»bT*|Bft-fr* (180 mg, Y. 
48%) &#fc„ 

l HNMR; (DMS0-d 6 ) 8 ( ppm ) : 2 . 1 (3H, s), 3.1 (2H, t), 4.1 (2H, t), 7.7-7.8 

(2H, m), 8.0 (1H, d). 

ESI/MS (m/z) : 206(M+H) + , 204 (M-H) ". 

[f^|gM5 8] 
l-T-fr?vU-lH->f ^ K— ^-5-*^rf?y» 

l-7t^-2,3-v?t Kn-lH->f ^K-,W5-#/M?vife (100 mg) Srl,4-^ 
(3ml) MLTM-^nD-M-^TZ-p-^y^yy (445 mg ) 
^Dx.Tll0 l C-Cl6^m#Lfc o B#ft***L*:aK iffTiiLfc c 
SrMliI^nvh^77^^(Ii^;i?^ n o^^y : ^^ 7 _ /V , 20 . 
1) teifcL^ffifc-^* (98 mg, Y. 99%) 2r#fc 0 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 6.8 (1H, d), 7.9 (1H, d), 7.9 (1H, 

d), 8.2 (Iff, s), 8.3 (1H, d). 

ESI/MS (m/z) : 203 (M+H) + , 202 (M-H)". 

lH-T > F-^-S-ZsUtf^m^V/U^^^rsi, (300 mg) OK,F^f^ 
K (2 ml > **fc*»7\ **ftthy?A (58 mg) *AJ*.30 4MtHsL 
?c 0 ^W^a^K (202 mg) £*P*T 2 B#F*m# Lfc, i?* n p * * 
■C**bT*«WB* 2NttR % M^RtKX^ h y ^ AtK**, tub***-?** 

1— <^^^7k-lH-^ V K-^-5-*yU4?^»^«V^a^y^ (500 mg, Y. 
quant.) £#f Co 

-hfET'#b*Wc 1-^^/U-lH-^ ^ K-A^-5-*/l,#^^<>i?^ 3C ^y A , 
(100 mg) ***>>-yWC*tf U 6%*?$?**-.** (20 mg) *AUt**#n 

LT^fB-fb-^ (50 mg, Y. 66%) £r#fc 0 
ESI/MS (m/z) : 266 (M+H) + , 264 (M-H)". 
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[<f>m#*ffcffl|6 0] 
l-(2, 2z^2f gv^Zg fc 0 *- -/M-lH-^ V K~-^-5-*/HK.vp fr 

IH^yK-^^y^y^^^^ (2?6mg) ON(N -^^^ 
AT 5 K (2 ml) *«Kfc**T, *mfcTVV9± (53 mg) 30 L 

fc„ (162 mg) «rJP*.T 2 B*W«|^bfc. 

*ffiT*»U i It l-(2, f ;u/n k't=/U)-lH- 

^ y K-;W5-^;^y^y^ x ^ f ;l/ (320 mg ^ y 8?%) 

-t!S-e#P>*i,fc i-( 2 , 2-^^ ^U^n *-=A0-lH-f > K-/U-5-#/l^>^ 

C220mg) £^/^H^?U 5%/<?5>*A-«* (44 mg) 

L-T, ^Mit^km (140 mg, Y. 86%) 
ESI/MS (m/z) : 246 (M+H) + , 244 (M-H) ". 

4 ~ T - y - 3 ^ ^^SfcAWM* (l.Og) fc^^>r>-«r^*n«>A (910 mg) 
(l5ral > £*lte, (0.30ml) <o**S-*, 

(3.0 ml) *«Sri5)o< "9 iT Lfc c ttfllT* 2 B»mtK# u * (50 g) 

»WLfc|***r*ftU *ffTft*UT*bnfcefe»* (760 mg) 
(3.0 ml) fcccJry-A, (3.0 ml) Oft^ttftiK IftthP^i, (i. 6g ) 

mg, Y. 57%) &#fc„ 

'HNMR; (DMS0-d 6 ) 5 (pp m ) : 3.8 (3H, s), 7.1 (1H, brs) , 7.4 (1H, bra). 
ESI/MS (m/z) : 200 (M+H) *, 198 (M-H)". 

lB-?*6^4-7^-5-^^h-H (670 mg) £90% 

^ (6.0 ml) 60«Cleai*U (IS mg) *Jnx.fc 0 100°C 

«"iUefeiS*i:UT*|Bfl3^« (470 mg, Y. 67%) &#fc 0 
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l HNMR; (DMS0-d 6 ) 6 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 8.3 (1H, d), 9.4 (1H, 
s). 

ESI /MS (m/z) : 210 (M+H) + , .208 (M-H) \ 

^WJfl^lfefcle i fcra«<o#ifc-Cx 4-t 5 h^^stt (2.8 g ) a* 

kSSBBffc^ (1.3 g, • Y. 38%) £#fc 0 
ESI/MS (m/z) : 210 (M+H) + , 208 (M-H) 

4-7 5/-3-^/>*^H^ h^mtK (500 mg) i^f h7kKn77y 
(15 ml) fctt#L-78t3»C^Lfc.-*;fcpM| (0.26 ml) £7J[J;i, 30 ^^(7t 

ifitiU3^i#tfco *jET«tu \^xmi\^m (550 mg , 

Y. 99%) £#7c 0 

l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.8 (3H, s), 3.9 (3H, s), 7.4 (1H, s), 8.2 (1H, 
s). 

ESI/MS (m/z) : 222 (M-H) 

4-T^y-3-^/L^^7 B b-5-^ h*^5feJ&«* (400 mg) &x h 7 t Fn7 7 y 
(15 ml) ^^L-78°C^^*PL7c 0 j|*h5 7^0»i (0.31 ml) £7j|J;U 

(550 mg, Y. 99%) $r#fc„ 
L H NMR; (DMSO-d 6 ) 6 (ppm) : 4.0 (3H, s), 7.6 (1H, s), 8.5 (1H, s) . 

4-T^y3c&#@£ (13 g) i^tf-^T^ifcT^^A ( 6 .9g) Sr^^y-/u 

(200ml) JC«»U *»*T?-15«Cfc:?&4PL;fc. (4.7ml) SrHrtM * / - 

(40ml) £^o< Q tSTLft. MteRU 2B*MtJ|«sU *7k (500ml) 
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LT4-7^-3-^7thSIfi (9.4 g, Y. 53%) £#f Co 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 6.6 (2H, brs), 6.8 (1H, d), 7.7 (1H, dd), 7.9 
(1H, d). 

ESI/MS (m/z) : 193 (M-H) ". 

mt-ThV (25 g) £tK (60 ml) (60 ml) fcfflliB U 40<C 

^^T-rV^^m (10 g) &MJtti 0 QO'CKUML*©** 2 B*|HJjfc# Lfc. 

"^I^TfcfrLfc. WET«»U«E*ft|tI4:UT 4-T ^ y-3-^/P^^ 
&fi (8.8 g, Y. 96%) £#7i 0 

l H NMR; (DMS0-d 6 ) 5 ( ppm ) : 6 . 6 (2H, brs), 6.8 (1H, d), 7.7 (1H, dd), 7.9 
(1H, d). 

ESI/MS (m/z) : 168 (M-H) 

-h!ET#e>*Lfc 4-7>;;-3^/^/hgtf|g (170 mg ) t^^r^Yr% 

K (83 mg) Z^U^f}) ^^-su (1.5ml) fc»»Lfc„ MR (0.1ml) fcjji 

*.ioo«c-T?7i*nii*^bfc.*mi!:jKu *7k*ip*.«ffflufcti**ii»b, *. 

n^^^ft^bfc.«BETfBJfcb&fi»*iUT*IB'fb*«(lBO«g f Y. 78%) 
ESI/MS (m/z) : 192 (M-H) 

itpm&mmw6 6 j 

4_T * ^"3-^/^^ h-5-^ h^^S#^(600mg) i:ft^yX7^ K (450 
mg) Sr^w^y (10 ml) fc Ba ,Lfc 0 (LQ ml) fcJn ^ 6Qtc 

*teT«*U66**£LTMfls*|fc (280 mg, Y. 32%) 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 7.5-7.6 (3H, ra), 8. 1-8.2 
(2H, ra), 8.3 (1H, d). 
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ESI/MS (m/z) : 284 (M-H) \ 

^f^ffi^je 6 ^t<D^T4-7^-3-^;^7f^tf ^ (1. 7 g) 

5 hmmt-sm (1.9 g , y. 74%) £#/c 0 

ESI/MS (m/z) : 254 (M-H) \ 

4-T$/-3-^/l^^^h^a#^ (680 rag) ^ff7tKo77y (20 ml) \Z 

10 mm^mmxy vj» (550 rag ) ^p*., it^T30#^#Lfc o -78t^^u 

i^^5*-e^urc 0 7k (20ml) k^mzmmiztestz-vm*., ^ffflb^c^ 

(740 mg, Y. 95%) 

15 »HNMR; (DMSO-d 6 ) 6 (ppm) : 6.3 (1H, brs), 7.1 (1H, d), 7.8 (1H, d) , 8.1 
(1H, s). 

ESI/MS (m/z) : 194 (M-H) \ 

itpmfommme 9 ] 

1-^ 9V^-ih-^<v w * yy—,u-5-*su7$^m 
20 4-T ^ y-3-= fp^Sf^ f;i-x^T;K7. OgK*®^-*- h y * A (5. 7 gh 
^H#y*A (4.9 g), x Y^^f-iVT^^-^^n^r^ K (0.22 g) £ V >V 
^ (100 ml) tlilf: 0 40°CT» 1 mmMW L7~^ % v 5 ^ ^« (7.7 ml) 

25 ;V (7.3 g, Y. 97%) £#7^ 

^NMR; (DMS0-d 6 ) 5 (ppra) : 3.0 (d, 3H), 3.8 (s, 3H), 7.0 (d, 1H), 8.00 (dd, 
1H), 8.5-8.7 (brs, 1H), 8.6 (d, 1H). 
ESI /MS (m/z) : 325 (M+H) + , 323 (M-H) ". 

-tlBT-mbtLTc 4-* ^JUT 5 y-3-^ b ?vWn;*7VU (6. 3 g) £ 
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l,4-S*;sMM^ (125 ml) fcfflMBLfc. 20%7kWL{£* V v 5 & A (6. 3 g) fcTjPx.. 
*iP§#ia^T> ft&-?91*mtt#Lfc a ****** LfctL WBET*»Lfc. 
Mt&tf^-^n^ h^77^ (*W*JSt;»ft*^:n-^f-> 1:4-* 
2:3) left t 3-7 5 / -4-^ f ;P7 / ^ If f ;>x7 (3. 3 g, Y. 62%) 

ESI/MS (m/z) : 181 (M+H) + , 179 (M-H) 

-b«"T?#6>*Lfc 3-7 5 A4-^f^7 5 ?vw*;*7vt, (3.3g) £ 
(96 ml) fc»«?Lfc 0 7K (4 ml) 90^CT* 3 B#F^jf# Lfc„ 2&J£T 

Sfc$*U *AT»ftjfeL& 0 »JET»«LT l-^^-lH-^^v^f 

5^^-/U-5-^^7j?^^^^^^ 7V , (3.4 g, Y. 97%) &#fc 0 

*H NMR; (DMS0-d 6 ) 5 ( ppm ) : 3.8 (s, 3H), 3.8 (s, 3H), 7.6 (d, 1H), 7.9 (dd, 

1H), 8.2 (d, 1H), 8.3 (s, 1H). 

ESI /MS (m/z) : 191 (M+H) + . 

^ (500 mg) fc^*/-^ (10ml) Ufc. IN *BMfc-*- h y * (8 

ml) ***T*mT4Wm«#Lfc. 3k«:an*.fcf*, **-«tefcLfc 0 ^ffi^ 

&*scu mmr^m^xmmt^m (367 mg , y. 79%) tr#fc 0 

X HNMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (s, 3H), 7.6 (d, 1H), 7.8 (dd, 1H), 8.2 (d, 
1H), 8.3 (s, 1H). 

4-7^/-3-t Kn^r^tfi (4. 9 g) frgftft (250 ml) KJP&T 130^ 3 
Xm^itSm (3.5 g, Y. 62%) <Sr#fc„ 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (s, 3H), 7.7 (d, 1H), 7.9 (dd, 1H), 8.1 (d, 
1H). 

ESI/MS (m/z) : 178 (M+H) + , 176 (M-H)". 
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i*m#mmm7 1 ] 

(3.0g) N m.m (L2g) (15 ml) 

5 mW-Vt^o MTOiL, &&ffiM,t lTHf^7^;K? K (2. 4 g, Y. 82%) 

'HNMR; (CDC1 3 ) 5 (ppm) : 2.5 (3H, s), 7.5 (1H, d), 7.6 (1H, S ), 7.7 (1H, 
s). 

±mX^bflfc4-^^/U-7^^^ ^ K (1.8 g) Srf h7tKD77^ (3ml) 
10 lN#7y-rh7k KP77« (30ml) ^^^0^, 60°CT— 

fttt^Ufc. O'CfcJfriPU (2.8 ml), 6N (3.2 ml) *Jn* % 1 

^wsifcufe. o°c^£pu 6N h y ?&7kmm&mzL, mm^^^x* 

^^^-(^ffi^^jv^^un^^^^^^pn^^^.^^ 10:l-> 5: 

15 1) U^IEte-a^ (400 mg, Y. 27%) £r#fc„ 

'HNMR; (CDC1 3 ) 5 (ppm) : 2.3 (3H, s), 2.7 (1H, brs), 7.0 (1H, d) , 7.1 (1H, 

s), 7.2 (1H, d). 

ESI/MS (m/z) : 134 (M+H) + . 

20 f&^it{t&tok7*-*&&4K7jk\stL 0 (&m-%-nmmkmmx*&z> 0 ) 
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ESI /MS (m/z) 


72 


5-7sUsfv-2, 3— Kn-lH-^T is K— )V 


138 (M+H) + 


73 


5-^n^E-2, 3-v?fc Kp-1H->C y-T ^ K— 


199 (M+H) + 


74 


5-^ D u-2, 3-^fc Kn-1H-^ y-r >- 


155 (M+H) * 


75 


5-t-:/5vl— 2, 3-v^fc: Kp-IH-^T y^T v K— 


176 (M+H)* 


76 


4-7/v^-n-2, 3-i^t Kn-lH-.-f' y^ V h*— 


138 (M+H) + 


77 


4-y f;l/-2, 3-^ t Kn-IH-^T y-f V K— 


134 (M+H) + 


78 


4, i-v-t p p-2, 3-v^t kp-ih--t y-f > 


189 (M+H) + 


79 


4- fc K p V-2, 3-e> fc K P -1H-- f y-iis K—/v 


136 (M+H) + 


80 


5- 1 K p v-y 3-t? fc K p -1H--Y y-fy K— /v 


150 (M+H) + 


81 


5- h y 7;i/tn^ fvV-2, 3-^fc Kn-llW y^y K—/v 


188 (M+H) + 


82 


4, 5, 6, 7-7 1 f>7^o P-2, 3-^ fc Kp-IH-^ y>f > h"WP 


258 (M+H) + 


83 


5, 6-i? 3-v? fc K p -1H--T y^y K^-zl' 


199 (M+H) + 


84 


4- 1 k p v^-6-y fvv-2, 3--^ t K p -ih-^t y^fyK- 


150 (M+H) + 


85 


4-y ^ dpiy-6-y ^vl«-2, 3-^fc KP-1H--T y^y K— /l" 


164 (M+H) + 



5-y h^->-2. 3-y^fc Kp-IH-^ y>f > K— ;k 

5 3, 4- v>y = y -/p (3. o g) % Eg^fk^^ *K n-^ p * r « < »>r 5: k (7. 9 
gh 2,2'-7yk^^y^ D= M);i,- (50 rag) «rapi-ft«*ufc 0 mmtz® 

— ($fttti}g$£ ; 3r1J-> : g|;gfc;c?vw 25 : 1 -> 20 : 1) fc:#?U l,2-\?*zf 

f^v-^^-^^ (i.2 g, y. 19%) £#fc 0 

10 l HNMR; (CDC1 3 ) 5 (ppm) : 3.8 (3H, s), 4.6 (2H, s), 4.6 (2H, s) , 6.8 (1H, 
dd), 6.9 (1H, d), 7.2 (1H, d). 

7km<t± h !) ^7 A (0. 35g) & N, N-v>y f/V*;UA7 5 K (1.2 ml) U 
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p-hfr^^X/UftTK K (0.71 g) ©N,N-^f/^;^7? K (2 ml) 
»*.*»*C30^W«#Ufc. eoTCT? 1 B*IHJt^*, -fc«T»*&*Lfc 1,2-lf*:/ 
n^E-y^Vl-4-y (1.2 g ) ON,N-^f/U*^7 5 K (2 ml) 

**s:6o«CT?iD*.*: Q n-c3B»mtx#n % \*it. * 

^HSr^y-^ (o. 54 g) N n-^n^V-yU (0. 72ral) N 48% HfcTklff ^ (4.0ml) 
U SfefB-fb^ (89 mg, Y. 14%) &#fc 0 

'H NMR; (CDC1 3 ) 5 (ppm) : 3.8 (3H, s), 4.1-4.2 (4H, m), 6.7-6.8 (2H, m), 
7. 1-7. 2 (1H, m). 

l<PfflftmffiM8 7] 

h^->-2.3-^fc Kn-1H-^ y>f s_ K— 
3,4-^^^/WT-y-/^^, ^^Il^Sei^^fU!), 4-y h 
=¥v--2, 3-5? fc Kn-iH—T y^f > K-^Sr-e^Lfc. 

l HNMR; (CDCI3) 5 (ppm) : 3.8 (3H, s), 4.2-4.3 (4H, m), 6.7-7.2 (3H, m) . 

2, 3, 4, 5-r f f fc Kg-lH-^^y rclTifb 0 ^ 

ifcilfc (Tetrahedoron, 1993, 49, 1807-1820) |B«©#iS&te^ 1--^ hypy 

(3.3 ml) frtbmt&lt&yo (2.0 g, Y. 55%) 
ESI/MS (m/z) : 148 (M+H) + . 

^^IWIS 9] 
3-7-;/-l-(l,3-y?t: K n^r > K-/U-2-^ /M-3-y f-tvf? ^-\-it^ 

2,3-^t Ka-lH-^f y-T^K-^ (543 mg) 3-T 5 y -3-y ^ ( 7 00 

mg) SrN,N-^^^7 $K (30 ral) (c ^b7t 0 t. *U£ Otf N-(3-v?y 
^7^^a^)-N' -^!fvi^/l^J?^ * KJMMt (876 mg) it Kn^> 
^MI7^ (698 mg) *rJD;*.fc|*, Lfc. iffTilL, 
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*teT**u ftfett^tut, mmt&m (o.eo g , y. eo%) &#fc 0 

MiNMR; (CDCI3) 5 (ppm) : 1.2 (6H, s), 2.4 (2H, s), 4.7-4.8 (4H, m), 7.2-7.3 
(4H, m). 

ESI /MS (m/ z) : 219 (M+H) + . 

A-R 22 + R 2 O^G 1 ^ D V 



[*5] 







ESI /MS (m/z) 


90 


3-TS: /-3-^^-^-l-(5-^^/V-i,3-^fc Kn^y^ 
>- K—/V-2-- f /u) -7 * i/-\-ir v 


233 (M+H) + 


91 




237 (M+H) + 


92 


7-1- (S-T'a^-i, 3— Kn^y^y K— ;v 
-2-^T /v) -3- * 2? > 


298 (M+H) + 


93 


3-T5: /-l-(5-^ v o-l, 3-t^t Kn/f yxfy K— 
-2--Y -3-^ =?suzf? ^-1-3- v 


254 (M+H) + 


94 


7-1- (5-^9^-1, 3-i?t V-<> K— 
/v-2-^T/u)-3-^ ?-;vzf? ^-\-itz/ 


275 (M+H) + 


95 


3-T $ 7-l-(4-7 7V^-a-l, 3-^t: KP-f V^f V K— 
T ^)-3-^ =}-)V7d> 


237 (M+H) * 


96 


3-r^ y-3-^f L /u-i-(4-^^/p-i,3-^fc Ko'f y^f 


233 (M+H) + 


97 


3-T 5 y-l-(4, 7-v?^ n n-i, 3-i^fc: Kn-f y^f ^ K 


288 (M+H) + 
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ESI /MS (m/z) 


yo 


3-T 5 y-l-(4-t Ka *riy-l, Kp^ y K 
—>V-2-s( ?V) =3-;\,Zf? y-l-;fy 


235 (M+H) + 


yy 


3-7?/-l-(5-t h'n ^ v-^ ^/l^-l, 3-v 5 1 K p -Y y 
^ As)-z-^ y-l-;fy 


249 (M+H) + 




3-T$ 7-3-^ f-;u-l-(5- H y y/^n y^/Wl 3— y 
t Ko^f y^f y K-;>-2-/f ;V) y* * y-i-;$- y 


287 (M+H) + 


1 A1 


3-T 5 /-3-^ ^^-l-(4, 5, 6, 7-t- F^op-l 3-i? 
t KP^y^y y~-)V-z-4 )V) y* $ y-i-;j- y 


357 (M+H) + 


i no 


3-7 5 y-l-(5, a n-i,3-S?fc Kn-f V K 
— ;i/-2- C/u)-3-^ f-jv-y*? y-i-;a-y 


288 (M+H) + 




3-T 5; y-l-(4- 1 KP^-y-Mf/W-lJ-yt Kery 


249 (M+H) + 


1 A/1 


3-T 5 /-l-(4-y> h *ri/-6-^ f;l/-l, 3-*y fc K n y V 
-f y K— >U-2— < /U)-3-;* s ^/l>y'? V-l-^-V 


263 (M+H) + 


1 AC 

luo 


3-T $ y-l-(5-^ h^y-l, 3-i^fc is 
)V)-Z-* *f-)\,s*$ is-i-j-^ 


249 (M+H) * 


1 AC 


3-T 5 y-l-(4-^ h^V-i, 3-i>fc Ka^y^v-F— 
^-2-^yu)-3-^ =f->vzf? >-\-0rls 


249 (M+H) + 


107 


3-T 5: /-i-(3,4-^t Kn-iH--Y y^y y y-2--f 
/v)-3-^ fjxszff i^-i-^v 


233 (M+H) + 


108 


2-T5 y-l-(l,3-^t: KQyyyyK^;u-2-y 


205 (M+H) + 


109 


2-T$ 7-2-^ f/l'-l-d, 3, 4, 5-7 1 h7t: Kp^yy 
[c] Tif f y-2-^T 7V) y° a /•? y-i-^- y 


233 (M+H) + 


110 


4-T5 y-l-(l,3-i>t Kpyy^y K~^-2-> r 
^) -4- * =3->V< > ^ y 


233 (M+H) + 



i^mfcmmm mi 

5 K 

2-^^t'yy*n[l,5-a]t°y ^ ( 0 . 18 g) *V?uu*f 

y (5ml) KM^U N,N-^^/^;^7 5 K (1^) ^^X.fCo 0°CK^£PU 
^t!);^n7^K (10 1) (D^^na^^y^ ( 3 m i) £ 10 ^| 1t>iT 
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KtMMELfc. 2-7 5/-2-^^n^7 5i/ (O.llg) &^ua**vK 
**U MJxW^ (0.33 ml) fcJD*, £*tfc, |« 

*ffT»»U, Jlfe<t*i: UT*IBftS#« (0.14 g, Y. 56%) *r»fc„ 
ESI/MS (m/z) : 248 (M+H) + . 

i^ffltommmi 1 2 j 

(7ml) fC®«L N N, N-^* ^vH^.A 7- p (0.04ml) ^ffx.7t 0 Ztl 
fc> **T\ mP^n9>f K (200 Ofl>7tKn77y (0.8 ml) 

(0.54g) l- (T>y^;v) ^P^f/u 7 ^ (0 . 22 

g)O7fnKn7 7 y(0.8 ml) «tt«r«T -60°C^TT 30 &IHttttfK 
*mt?22I*|IBJt^bfc 0 (6 ml) ^P^ N 6Ntt»-?pH2 fcLfe, * 

A-A-CttttJL*:. ft****-?***, MEET 
ftfll b^lE'fb'g^ (57 mg, Y. 12%) $r#fc 0 

*HNMR; (CDC1 3 ) 5 (ppm) : 1.4-1.8 (8H, m), 2.5 (3H, s), 3.2-3.3 (2H, m), 

6. 5, 8. 8, 9. 2 (3H, s) . 

ESI/MS (m/z) : 274 (M+H) + , 272 (M-H)". 

iffflftmmmi 1 3] 

2- ^ g. ^ g 2 v g r 1 . s-»i h° i) $ 2 * ^ g v (4- r $ y -4- * g /w 

2-^^t°7i/n[l, 5 -a]t«y $ S^-6-# (177 mg) ^f7tKn 
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7 7^ (5ml) N.N-i^^vWjfrc/UAT 5 K (lift) SrAnfcfc. 7K^T^ 

mP/^n?^ K (100 mD SrAnfcs MLT?30$HJS#Lfc. fft/, U 
4-^^/U-l,4-^>-^^^T^^ (116 M l) thUx^VT^ (0.21 ml) SrJlJ 
x.^ii.-C-IJfem#bfc 0 7k, 2N *|feSrJp^«tti: u ^nn^^Ufc, 

M^" h y ^« Ufc e iffTSl L, £ LT*Bft#* (151 mg, 

Y. 55%) £#fc 0 

'H NMR; (CDC1 S ) 5 (ppm) : 1.1 (6H, s), 1.7 (4H, m), 2.5 (3H, s), 3.4 (2H, 
dd), 6.5 (1H, s), 8.4 (1H, brs), 8.7 (1H, d), 9.1 (1H, d). 
ESI/MS (ra/z) : 276(M+H) + , 274 (M-H) - . 

i*m&mmmi 1 4] 

^y/fry-^-e-^/^y^ (35s mg K N-(3-^y ^;vr % / ?u t° 

/W-N' -^^Tj/i^i^ 5; Kjt^jt (382 mgK t Kn^yy f y ry-/U 
(306 mg) ^N,N-^^f;^A7>; K (10 ml) U tK^T\ 30 $>RJHfc 

WVtc 0 3-T 5: 7 -2-t-^ Sls7$~;lsT ^/t'o fc^V^y ^vWt-X^/u 

(560 mg) <D N,N-^^f;^A7^ K (8 ml) mW.^M^ tK^-^^-C 17 

^^^l^c 0 mmTWtmWi, tk, ^^^^D^wa*s^»mLfc 0 10%^ 
^^7k^, 4%mm7kmi- h y vj»*mm. TK-e^^, MTkmm-r b y *a 

f =3r^*/^^;^ 5 / y D t'tyt^ f /Ux^f (750 mg, Y. 98.8%) 

-blB-e#b^xfc 3-[(^yyf7y*- /u- 6-#/i^-/Wt 5: y ]-2-t-^ h^^x 

*;^=/U7 5;7 1 aiftyi^/>x^f/l' (730 mg) *»Ufcb3 7^ 

**mm (e mi) Kan*., i mmmftvtc. mmrmmm, *#t, ^-tv^st 
^p^Ttffmbfc^^sr^^L, mmmm\^mmt^ (817 mg , y. qua nt.) 

ESI /MS (m/ z) : 394(M+H) + . 
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itpm&m-mmi 1 5] 

1-7 S y-l-(l,3-^t: K o>fy/fyK-/l/-2->f;k^p/<y-i-^y 

H-^h^^=/V75;yo^y^ (1.90 g) ©N,N-i?^y^M 
y^ m^^ N 0 e C-eN-(3-v^^^y5/^ , nt:Vlx)-N' § K 

ttM (1.94 g) trJw*.fc 0 2,3-^fc Kn-iMy-f^K^ (1.00 g) © N ,N- 

^ fH/^r ^ kim*****. u ~mmw bfc wet** u 

5V|fe-t-^;Ux^f;U (1.33 g, Y. 55%) &#fc 0 
-bB T*# fi fc 13- (l, 3- *? t K p ^ y ^ ^ K 3> ;v) -s-rf- ^y^o tr^] * 

(l.33g) £ N *ftLfcfy7/^Bft» (6ml) fcjp 

*r*«r*RU »ET*»tT, (1.38 g, Y. 99%) &#fc 0 

ESI/MS (m/z) : 19l(M+H) + . 

A-R22 + R 23\V Q 1 ^ R R 

[*7] 







BSI/MS(m/z) 


116 




205 (M+H) + 


117 


y-l-(2, Kn^fy K— /u-W/u)^n^>--i-^-> 


191 (M+H) + 


118 


4-T 5 /-1-(1, 3-S?t K D ^ y ^ > K-;I/-2-^;P) y ^ y-i-ty 


205 (M+H) + 


119 


3-T5 ;-N-^y/f7)/^H^;^B f^T* K 


222 (M+H) + 
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ifM&mmmi 2 oi 

t>]*;w^>; yrt-^f-^x^f ^ (290 mg) N 
uu-5,6-i?UTy-p-^yr*y >(510 mg) %*nn*/W> (40 ml) »c*» U 

(^W^IK ; n ny p n ^ ^ ^ . ^ ^ y 1Q . ^ ^ ftb(3 _ 

^ ^ fcVv)#,w^ vg£-t-^^*^ (27 0 mg, 

Y. 95%) 2r#fco 

ESI/MS (ra/z) : 289 (M+H) + , 287 (M-H) 

±lBT#&ixfc (3— f >- K— ^-1-^/1.-3-^-^ y^cr tVl^/i^ 5; >-»-t-^ 
^,1^*^ (260 mg) §r N *»Ufchy7^n»i (2.0 ml) fcJn*, 

J&Lfc 0 ^ffiTSfc&LTScfBfc^tf) h y (260 g, Y. 94%) 

^HNMR; (DMS0-d 6 ) 6 (ppm) : 3.2-3.3 (2H, m), 3.4 (2H, t), 6.8 (1H, d), 7.2 
(1H, t), 7.3 (1H, t), 7.6 (1H, d) , 7.8 (3H, brs), 7.9 (1H, d), 8.3 (1H, d). 
ESI /MS (m/ z) : 189 (M+H) + , 187 (M-H) 

ifmftnmmi 2 1 i 

L 3-v^y f/HH-b'7-/p r 3 , 4-bl \f V iSl/-S-D,U7$^(2-T 5 J E^M T % 
_K 

l,3-^y^/k-iH-t:'7y-a[3,4-b]t o y *?>-5-*/UiR>& (4. 00 g) <Z>N,N-^ 
K (40 ml) ^^tK?^T, t Ko^^^/hy7^( 3 .55 

g), ikww^^p^hc -^a,***^ 5 vmmm. (4.45 g ) 

(3.65 ml) SrJW*M-e-|ftJt«sbfc 0 MJETM U »aEfcim*!^X 
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t LT{2-[(1, f;wiH-fc'7/n[3,4-b] try ^-5-#/l^=/lO T $ J ] 

^^■/W*yw<5^«-t-^^^^/u (4.02 g, Y. 57%) £#fc 0 
l H NMR; (DMSO-d 6 ) 5 (ppm) : 1.4 (9H, s), 2.5 (3H, s), 3.4-3.6 (4H, m), 4.1 
(3H, s), 5.0, 7.5 (2H, brs) , 8.4 (1H, s) , 9.0 (1H, s). 
5 -tf3-e#e>tb^:{2-[(l,3-v?^^7WlH-tf7^n[3,4-b]^y v^-5-;*?^^ 
^)T^]*f/U}*/M§y»-t-^x 7 ^ (4.02 g) 7k<£LfcMJ 
7/U^-a»|fc (20ml) 2 bfc 0 »BET*»U 

^«r*P*.#ffflU^«fiftSr«5[U*: 0 «JBETft*U LT*fBfc£>*b 
(3. 52 g, Y. 84%) ^#7t 0 

10 l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.5 (3H, s), 3.0-3.1 (2H, m), 3.5-3.6 (2H, m), 
4.0 (3H, s), 7.8 (3H, brs), 8.7 (1H, s), 8.8 (1H, brt), 9.0 (1H, s). 

1 2 1 <D&m&&^iZTm<DBLfo&izm<>Tfc&M&<&f$Lft 0 
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54 



[15 8] 







ESI/MS (m/z) 


122 




222 (M+H) * 


123 


2-y T/U^>r^T>r-,l'-6-l;,utf>M(2-T => y x-f-flA 
T§ K 


236 (M+H) + 


124 




252 (M+H)+ 


125 


/v)7>; K 


252 (M+H) + 


126 




298 (M+H) + 


127 




250 (M+H)* 


128 


l-^ ^^-lH--Y ^ K— ^- 2-^7/Vj^^^(2-T ^ / cnfvl^T 
5 K 


218 (M+H) + 


129 


y^y y v-3-^^7jfvm(2-T5 /^^^)t$ k 


216 (M+H) + 


130 




216 (M+H) + 


131 


*y y ^-3-#A-/j? ls&(2-T % y :*5vV) T K 


216 (M+H) * 


132 


^yyy-2-*;^Vi(2-7*/xf;V)7 5 p 


216 (M+H) + 


133 


5-t^y-2,3-S?t Kn-5H-f7/p[3,2-a]t'y 5^V-6- 
*/U7t?>i(2-7 5yxf;>)7 5 p 


241 (M+H) + 


134 


2, 7-^y. f/Kf7/D [1, 5-a] f y =• i?y-6-*;^yi( 2 - 
7^ yxf;l/)7^ p 


234 (M+H)* 


135 


2,3-i?fcKD^)/[i,4] ^^-^ ^-6-# ^ (2-T 5 


223 (M+H) + 


136 


2-y % 2- a ] tr y s?^-3-*/u# vi»(2-t ^ y 

xf;v)7? K 


219 (M+H)* 


137 


KC2, 3-d] fc' y * ^>-6-^/U^>-^(2-T * y^^/U) T % K 


331 (M+H)* 
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Itpffl&mMMl 3 8] 

Boc-f SS^gjER (580 mg) £ N, N-S^ 3: K (3.5 ml) U 

N-(3-^^^T^y^nfcVW-N' -cc^*^*^$ KtMfc* (480 mg) £*[J 
^MTlB#IW*#Lfc. Kn-lH-^y-<VK-^ (280 /i 1) feJn*.fc 

SilT-|ftft#Uft:. MJGET«lfltU ajSfc 10%^^^^^ im^?- 

(270 mg, Y. 33%) &#fc 0 
l HNMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (9H, s), 3.9 (2H, s), 4.2 (2H, s), 4.8 (4H, 
d), 7.2-7.3 (4H, m) . 
ESI/MS (ra/z) : 335(M+H) + , 333 (M-H) 




A-R24 




OH 
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mmm 


ft . yv Ji 


ESI/MS (m/z) 


139 




336 (M-H) " 


140 


h*^*7Hjf=/u-[2-(3,4-i?fc Kn-iH-W y^;yy 

-2— f -2-^- =3f yxf;i/] T $ / } P®£ 


347 (M-H)- 


141 


h*'>*/V#=/u-[2-(3,4-^t Kn-2H-df- y y ^-W 


347 (M-H) " 


142 


^)T5 y]Ijsife 


358 (M-H) " 


143 


h*->;*7/M*=;V(:*y y ^-2--T/U*/VzJ?=^^^^) T 


www \m> rv 

358 (M-H) " 


144 


{^7 N^v^^/W/jf^/w[(2-y ^^^-y y ^-4-^ - 


372 (M-H)- 


145 




0 i 0 \M— n/ 
373 (M-H) " 


146 


{t-^ h # (4-^ ^^-2-^-^r y-2H-^ a y v-7- 


391 (M+H) + 
389 (M-H)- 


147 


[ (-< y ^ 7- y-^-2--r /i^=^y =^) - k * * 


366 (M+H) + 

OCA f\t ll\ — 

o64 (.M-H) 


148 




351 (M+H) + 
349 (M-H) - 


149 


{i-^ h=ar^^^7jf=/W[(2-y f^;V7 7=/Hl,2,4] h y 


397 (M+H) + 
395 (M-H)- 


150 




355 (M+H) * 
353 (M-H)" 



immmi 3 

(S)-2,7-^y^ /Ufc°7y »P rt ,5-alfc'U i2-[ (?.-*sT 

2,7-^f/^7/n[i |5 -a]tl>;^- 6 -^^^ (l. 00 g) © 7fn 
KD7 ^ (30ral > N,N* (930mg) fejp* 

>lt4*mwtfc. £*l*,**T. (S)-l-[(2-7U-U-^f^) 
T 5 y Tir^] tfnp ^-2-#,l^ MJ;v 2 £B* (1. 56 g) % hV =.*a>T 
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57 



10 



^ (3.6ml) 0^7tKn77y (30 ml) **fci*>o < 9 *T Lfc. Mfc: 

«:feU *tt*r»BET*ieLfc 0 mm** v & ? o h ^ ^ ^ - (jffiin&gg ; 
^np^y : ^.;^ BO : 1) fctt L**3fc** (690 mg, Y. 33%) 
fc 0 ft&frfcft** (690 mg) Ol^Wfy (5.0 ml) 4N1M/1, 4- 

(0.50 ml) SrlOTCTJD*., 10$M!*#L*: o *-^«:Jp^«fWU 
******* Lfc. iSTWIU fM^tLT *I3fc**<0«M* (670 mg, 
Y. 90%) £#fc 0 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.05-2.31 (4H. m), 2.47 (3H, s), 
2.87 (3H, s), 3.30-3.80 (4H, m) 4.10-4.30 (2H, m), 4.84-4.86 (1H, m),6.60 
(1H, s), 8.68 (1H, s), 8.93-8.97 (3H, m) . 



A-COOH 



H 2 N 



O CN 



O O CN 



15 [$10] 





A 


ESI/MS (ra/z) 


X K NMR 


2 


[1,5-a] t°y 5 


384 (M+H) + 
382 (M-H)- 


(DMS0-d 6 ) 6 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H 
m), 2. 50 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 
2H, m , 4.80 1H, m), 6.63 (1H, s), 8.80-8.90 
(3H, m), 9.50 (1H, s). 


3 


2, 5,7-hV *5vVtT 
9J/n[i,5-a]tf y 
5^-6-^/V 


412 (M+H) + 
410 (M-H)~ 


(DMSO-de) S (ppm) : 1.37 (6H, s), 1.98-2.09 (2H 
m), 2.18-2.27 (2H, m), 2.43 (3H, s), 2.47 (3H 
s), 2.66 (3H, s). 3.52-3.63 (1H, m), 3.62 (2H 
d ?' 3 -!j- 3 L 76 <1H. *), 4.10-4.21 (2H, m), 4.86 
(1H, dd) 6.44 (1H, s ). 8.92 (1H, brt), 9.12 
(2H f brs) . 


4 


7-* I* =¥*>-2, 

[l,5-a]f y 
6-^ A- 


428 (M+H) + 
426 (M-H) " 


(DMSO-de) 8 (ppm) : 1.34 (6H, s), 1.97-2.08 (2H 
m), 2.15-2.22 (2H, m), 2.31 (3H, s), 2.45 (3H 
s) 3 17 (3H, s), 3.48-3.57 (3H, m), 3.70-3.75 
(1H, m), 4.02-4.09 (2H, m), 4.86 (1H, dd) 
6 30 (1H, s), 8.68 (1H, brt), 9.00-9.06 (2H 
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[mmm 


A 


ESI/MS (m/z) 


l H NMR 


5 


5, 5vV-2- 
[l,5-a]f y 


474 (M+H) + 
" 472 OHO' 


(DMSO-d 6 ) 8 (ppm) : 1. 38 (6H, s) 2 02-2 1 (W?H 
m), 2.19-2.25 (2H, m), 2.52 (3H, s), 2.75 (3H, 

6 -f^-? 6 (4H \ m) ' 4 - U (1H - dd >' 4 -18 (IH, 
dd), 4.87 (1H, dd), 7.18 (1H, S ), 7.44 (1H, t) 

7 51 (2H dd), 8.07 (2H, d) 8.94 <1H, t), 9. lb 
(2H, brs). 


6 


D [1, 5-a] fc* y * *J 


' 440 (M+H) + 
438 (M-H) " 


UJMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.02-2 10 (2H 
m) 2 19-2.24 (2H, m), 2.53 (3H, s), 3.49-3.62 
(3H, m), 3.69-3.74 (lH, m), 4.13-4.16 (2H, m), 
4.86 IH, dd), 6.94 (lH,s), 9.00 (2H, brs , 
9.09 (IH, t), 9.77 (IH, s). 


7 


[l,5-a]t:°y 
6-^/1^ 


454 (M+H) + 
452 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.36 (15H, s), 2.01-2 10 
(2H, m), 2.19-2.24 (2H, m), 2.47 (3H, s), 2.66 
(3H s) 3.51-3.71 (4H, m), 4.11-4.19 (2H, m), 

(2H brs) 6,52 (1H ' S) ' 8,80 (1H ' t} ' 9 - 08 \ 


8 


^^7/n[l,5-a] 

t°y 5:-^v-6--r/v 


440 (M+H) + 
438 (M-H)" 


(DMS0-d 6 ) 5 (pp m ) : i. 36 ( 6H> s ) >1-38 ( 9H> s) 
^o^ 7 " 2 ; 08 (2H> m) ' 2 - 19-2- 25 (2H, m), 2.88 
f ?o ^U 3 '/ 51 " 3 -^ 8 (3H > m) ' 3-70-3.76 (IH, m), 
4.12-4.17 (2H, m), 4.87 (IH, dd), 6.73 (1H s) 1 
8-68 (IH, s), 8.91 (m, t), 8.95 (2H, brs' K 


9 


7-^^^-2-7^ = 
^^7/n[i, 5-a] 

try 5: 


460 (M+H) + 
458 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.39 (6H, s), 2.03-2 11 (2H 
m) 2.19-2.25 (2H, m), 2.96 (3H, s), 3.54-3.69 
4H, m), 4.11-4.23 (2H, m) 4.88 (IH, dd), 7.36 

S S 2' 7 ' 47 , (1H ' *>• 7 ' 52 ( 2H . dd), 8.10 
(2H, d) 8.77 (IH, s), 9.01-9.Q6 (3H, m). 


10 


^-2-7^=yVtf9 
^n[i,5-a]t°y 5 


490 (M+H) + 
488 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1. 36 (6H 9 ni-«? na (ou — 1 

^u 2 \ 19 i-? 8 (2H ' *5>' 2 - 48 < 3H ' s >. 3.52-3.58 
S !& 3 L 71 - 3 V 73 (IH. »>> 3.77 (3H, s), 4.87 
(1H, dd), 7.09 (IH, s), 7.45 (IH, t), 7.51 
2H, t , 7.98 (2H, d) 8.69 (IH, t), 8.97-9.01 
\ZH, m) . 1 


11 ! 


5-t Kd^->2-^ 
a] y ^^>- 6 -^- 


400 (M+H) + 

398 (M-H) ~ ' 
1 


o Kppm) . 1.31 (6H, s), 2.05-2.27 (4H 1 
? no 2 /nl 2 ( n 3H ' s)> 3 - 5 2-3. 68 (5H, m), 3.96- 
t Jt i 2 u' m l' 4 - 82 -4-85 (IH, m), 6.15 (IH, s ), 
3.55 (IH, s ), 9.36 (lH, brt). 


12 

i 
j 


-I' 


400 (M+H) + ] 
398 (M-H)" * 

I 


(DMSO-dg) S (ppm) : 1.22 (6H, s), 2.05-2 27 (4H 

°>1' 0 2 Au 8 s) ' 3 - 48 " 3 -53 (4H, m), 3.63- ' 
. 69 (IH, m), 3.79-3.89 (2H, m), 4.79-4.82 
CM, m), 5.97 (IH, s), 8.47 (IH, s), 9.65 (lH 
>rt). ' I 
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[fl2] 



ESI/MS (m/z 



l H NMR 



13 



2-fc h'o^i^^^yU 
^7/n[l,5-a]lf 



400 (M+H) + 
398 (M-H) 



(DMS0-d 6 ) S (ppm) : 1. 05 (6H, s) , 1. 96-2. 23 (4H, 
m), 3.16-3.51 (5H, m), 3.60-3.66 (1H, m), 4.68 
(2H, s), 4.72-4.75 (lH, m), 5.39 (1H, brs), 
6.71 (1H, s), 8.44 (1H, brt), 8.87 (1H, d), 
9.44 (1H, d). 



14 



2-* yirVff'/ve 
7^0 [1, 5-a]t°y 
$-^-6— (As 



414 
412 



(M+H) + 
(M-H) 



(DMSO-dg) 5 (ppm) : 1.35 (6H, s), 1.98-2.29 (4H, 
m), 3.36 (3H, s), 3.57-4.15 (6H, m), 4.63 (2H, 
s), 4.82-4.85 (1H, m), 6.77 (1H, s), 8.94 (1H, 
d), 9.11 (1H, brt), 9.68 (1H, d). 



15 



1H-^ ^ K— A~3-^ 



368 (M+H) + 
366 (M-H) 



(DMS0-d 6 ) 6 (ppm) : 1. 04 (6H, s) , 1. 90-2. 20 (4H, 
m), 3.15-3.30 (2H, m), 3.35-3.50 (3H, m), 
3.60-3.70 (1H, m), 4.74 (lH, q), 7.05-7.20 
(2H, m), 7.42 (1H, d), 7.66 (lH, brs), 8.05 
(1H, d), 8.10 (1H, d), 11.56 (1H, s). 



16 



1H-- f V K*— yV-5— f 



368 (M+H) + 
366 (M-H) 



(DMS0-d 6 ) 8 (ppm) : 1.33, 1.34 (6H, 2s), 2.00- 
2.30 (4H, m), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.05-4.25 (2H, m), 4.87 (lH, q), 6.55 
(1H, s), 7.45 (2H, t), 7.68 (1H, dd), 8.21 
(1H, s), 8.59 (1H, brt), 8.92 (2H, brs), 11.43 
(1H, s) 



17 



1-* f-zv-m-^ ^ 



382 (M+H) + 
380 (M-H) " 



(DMS0-d 6 ) 8 (ppm) : 1. 34 (6H, s) , 1. 95-2. 15 (2H7 
m), 2.15-2.30 (2H, m), 3.45-3.65 (3H, m), 
3.70-3.80 (1H, m), 3.98 (3H, s), 4.00-4.25 
(2H, m), 4.87 (lH, m), 7.12 (1H, t), 7.24 (1H 
s), 7. 29 (1H, t), 7.54 (lH, d), 7.66 (1H, d), 
8.73 (1H. brs), 8.91 (2H. 



brs). 



18 



1-j* ?VW1H-^ V 



382 (M+H) + 
380 (M-H) ~ 



(DMSO-de) 8 (ppm) : 1.33 (6H, s), 2.00-2. 24 (4H 
m) 3. 53-3.57 (5H, m), 3.67-3.75 (lH, m), 3.85 
(3H s) 4.12 (1H, ddd), 4.16 (1H, ddd), 4.86 
(1H, dd), 7.17 (1H, dd), 7.24 (1H, dd), 7.51 
(1H, d), 8.13 (1H, d), 8.15 (1H, s), 8.25 (lH, 
t), 8.94 (2H. brsj 



19 



20 



382 (M+H) + 
380 (M-H) ~ 



(DMsu-d 6 ; 6 (ppm) : 1. 35 (6H, s) , 2. 00-2. 30 (4H 
m), 3.50-3.65 (3H, m), 3.65-3.80 (lH, m), 3.83 
(3H, s), 4.00-4.25 (2H, m), 4.86 (1H, q), 
6 84 (1H, d), 7.24 (1H, t), 7.44 (1H, d), 7.57 
(1H, d), 7.64 (1H, d), 8.51 (1H, brt), 8.93 
l ,2H, brs) 



-J* fvWH— ( 1/ 



382 (M+H) + 
380 (M-H)~ 



(DMSO-de) 8 (ppm) : 1. 34 (6H, s) , 1. 90-2. 30 (4H~~ 
m), 3.20-3.45 (2H, m), 3.45-3.65 (2H, m), 
3 70-3 80 (1H, m), 3.83 (3H. s), 4.00-4.25 
(2H, m), 4.87 (1H, q), 6.55 (lH, d), 7.43 (lH 

f'J-Zl ( l H \ d) ' 7 - 73 (1H ' d) - 8 - 20 *>.' 

ft 59 (1H, brs). 8.89 (2H. h rs ). 



WO 2004/067509 



60 



PCT/JP2004/000886 



[^13] 



mmm 



ESI/MS (m/z 



l H NMR 



21 



?VV-1H— < { ^ 



382 (M+H) 
380 (M-H) 



(DMSO-d 6 ) 5 (ppm) : 1. 34 (6H, s) , 2. 00-2. 25 
m), 3.50-3.60 (3H, m), 3.65-3.80 (IH, m), 
(3H, s), 4.05-4.25 (2H, m), 4.87 (1H, q), 
(IH, d), 7.52 (1H, d), 7.62 (2H, s), 8.06 
s), 8.63 (1H, brt), 8.80-9.00 <2H, brs) 



(4H, 
3.86 
6.48 
(1H, 



22 



1-^ ^vWH--r > 



382 (M+H) + 
380 (M-H) 



(DMSO-d 6 ) S (ppm) : 1. 37 (6H, s) , 1. 95-2. 15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.65 (3H, m), 
3.65-3.80 (IH, m), 3.76 (3H, s), 4.05-4.25 
(2H, m), 4.86 (1H, m), 6.51 (1H, d), 7.08 (1H, 
dd), 7.33 (1H, d), 7.36 (1H, d), 7.67 (1H, d), 
8,71 (IH, brs), 8.95 (1H. b rgl 



23 



4-* b^f-v'-l-^^- 
/WH— < > K—/W 



412 (M+H) + 
410 (M-H) 



(DMSO-de) S (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (IH, m), 3.90 (3H, s), 3.96 (3H, s), 
4.05-4.25 (2H, m), 4.88 (1H, m), 6.60 (1H, d), 
7 12 (IH d), 7.22 (1H, t), 7.34 (1H, s), 8.63 
(1H, brt). 8.92 (2H. brs). 



24 



6-* 
2— i JV 



412 (M+H) + 
410 (M-H) 



(DMS0-d 6 ) g (ppm) : 1.32 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (IH, m), 3.83 (3H, s), 3.95 (3H, s), 

tn^/l 5 ( P' m) ' 4 - 87 (1H ' »>• 6 ' 75 (1H, d), 
7 02 (IK, s), 7.18 (IH, s), 7.53 (1H, d), 8.60 
(1H, s). 8.90 (2H, brs). 



25 



* ^a~ih— f i/ k* 



442 (M+H) + 
440 (M-H)~ 



(DMSO-de) 8 (ppm) : 1. 32 (6H, s), 1.95-2.15 (2H," 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (IH, m), 3.82 (3H, s), 3.86 (3H, s), 
3.92 3H, s , 4.00-4.25 (2H, m), 4.87 (IH, m), 
6 24 (IH s), 6.62 (IH, s), 7.27 (IH, s), 8.49 
(IH, brt). 8.88 (2H. hrs). 



26 



5-* h*cis-l,2-i? 
* ?vwiH— f is K— 



426 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : 1. 40 (6H, s) , 2. 00-2. 30 (4H, 
m), 2.62 (3H, s), 3.30-3.80 (4H, m), 3.68 (3H 

S l\ 3 ; 8 o n ( f* s) ! 4 - 83 ~3-86 (IH, m), 6.83 (IH 
dd) 7.32 (IH, d), 7.40 (IH, d), 7.80 (IH, 
brs) , 8. 80-9. 00 (2H, m) . 



27 



28 



5-* h*->-l-?"7- 
A--1H— f > K~-/U- 
3— < /U 



412 (M+H) + 
410 (M-H)~ 



(DMS0-d 6 ) 5 (ppm) : 1.31 (6H, s), 2.00-2.15 (2H~ 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (IH, m), 3.77 (3H, s), 3.82 (3H, s) 
4.05-4.25 (2H, m), 4.86 (IH, m), 6.87 (IH, ' 
dd) 7.42 (IH, d), 7.64 (IH, d), 8.05 (IH, s), 
8.14 (IH. brt), 8.89 (2H. hrs). 



7-* h^rU-l-pt^- 
5— T/W 



412 (M+H) + 
410 (M-H) " 



(DMSO-de) 5 (ppm) : 1. 33 (6H, s) , 2. 00-2.15 (2H,~ 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (IH, m), 3.94 (3H, s), 4.02 (3H, s) 
4.00-4.25 (2H, m), 4.87 (IH, m), 6.49 (IH, d) 
7.19 (IH, s), 7.30 (IH, d), 7.82 (IH, s), 8.64 
(IH, brt). 8.93 (2H. brs). 
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[*14] 



ESI/MS (m/z 



*H NMR 



29 



438 (M+H) + 
436 (M-H) 



(CDClg) S ( ppm ) : 1.02 (9H, s), 1.18 (6H, s) 
2.12-2.29 (4H, m), 3.36-3.47 (6H, m ), 3.57- 
3.70 (1H, m), 3.94 (2H, s), 4.68-4.73 (1H m) 
6.94-7.05 (IH, m>, 7.23-7.25 (1H. m), 7 37- 
T^JlE, m), 7.79 (1H, s), 8.10-8.13 (1H, m). 



30 



31 



n fcVU-)-lH— f>- 



424 (M+H) + 
422 (M-H) 



438 (M+H) + 
436 (M-H) 



(CDClg) 5 (ppm) : 0. 94 (6H, d) , 1. 19 (6H s) 
2.10-2.29 (5H, m), 3.37-3.48 (6H, m), 3.58- 
3.62 (1H, m), 3.93 (2H, d), 4.67-4.75 (1H, m), 
6.87-6.97 (1H, m), 7.25-7.27 (IH, »), 7.35- 
7.37 (1H, m), 7.78 (1H, s), 8.11-8. 13 (1H, m). 

(DMSO-d 6 ) 5 (ppm) : 0.93 (9H, s), 1.35 (6H s) 
1-98-2.29 (4H, m), 3.54-3.62 (5H, m), 3. 71- ' 
3.74 (1H, m), 4.03 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (1H, d), 7.38 (1H, d) 

7.58 IH, d), 7.72 (1H, dd), 8.20 (1H, d) 

8.59 (1H. brt). 8.94 (1H. _br*) _ 



32 



33 



34 



424 (M+H) + 
422 (M-H) 



488 (M+H) + 
486 (M-H)~ 



(DMSO-d 6 ) 5 (ppm) : 0.84 (6H, d), 1.35 (6H, s) 
1.98-2.29 (5H, m), 3.54-3.65 (6H, m), 3 71- ' 

i'H . (1 o" i' 4 -? 2 (2H ' d) > 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (1H, d), 7.44 (1H d) 
7.55 (IK, d) 7.73 (1H, dd), 8.22 (iH, s) 
8.59 (1H. brt), 8.96 (1H. hr.^ 

(DMS0-d 6 ) S (ppm) : 1.33, 1.34 (6H, 2s), 1.95- 
2.15 (2H, m), 2.15-2.30 (2H, m), 3.50-3.60 
(3H m), 3. 70-3.80 (1H, m), 4.05-4.25 (2H, m), 
4.50 (2H, s), 4.87 (1H, m), 5.74 (2H, s), 
7.15-7.40 (7H, m), 7.65 (1H, d), 8.17 (1H, d) 
8 - 33 ("I s), 8.40 (IH, brt), 8.93 (2H, brs) 



412 (M+H) + 
410 (M-H)" 



(DMSO-dg) 
2. 10 (2H, 
(3H, m), 
4.74 (IH, 
7.60 (IH, 



5 (ppm): 1.04, 1.05 (6H, 2s), 1.95- 
m), 2.10-2.20 (2H, m), 3.15-3.35 

3. 35-3.50 (2H, m), 3.60-3.70 (IH, m) 
m), 5.57 (2H, s), 7.15-7.25 (2H, m), 
d), 7.79 (IH, brt), 8.13 (IH, d). 



35 



36 



IH— f y K— A-3- 
•4 A/ 



5-4 sl> 



440 (M+H) + 
438 (M-H)" 



488 (M+H) + 
486 (M-H)" 



(DMSO-dg) 
), 2.04 
(2H, m), 
.74 (IH, 
(IH, t), 
d' 



5 (ppm): 1.04 (6H, s), 1.95-2.10 (2H 
(3H, s), 2.10-2.20 (2H, m), 3.15-3.30 
3. 35-3.50 (3H, m), 3.60-3.70 (1H, m), 
m), 6.20 (2H, s), 7.20 (IH, t), 7.27 
7.63 (IH, d), 7.85 (IH, brt), 8.13 
8.19 (IH, s' 



(DMS0-d 6 ) 8 (ppm) : 1.05 (6H, s), 1.95-2.06 (2H 
-1), 2.11-2.21 (2H, m), 3.20-3.30 (2H, m), 
! 36-3 56 (3H, m), 3.60-3.70 (IH, m), 4.45 
(2H, s), 4.74-4.77 (IH, m), 5.71 (2H, s). 
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37 



38 



39 



40 



41 



42 



43 



44 



Y ;V- 



l-(2, 2-^^/1^ 
-1H-- ( is K— ;v- 3 - 



l-(2, Z-*J**f-;Vzf 
a fVW)-5-;<5vl'- 

/V 



l-(2,2-^p<9 L /V7 0 
a _VW)-5-_ Kndr 

3— f/lx 



l-(2, 2-5** ^yl^ 
^-3-^/V 



7}?— /V^ =f-)\,-Vft-4 

1, K~-,W5— </W 



ESI/MS (m/z 



398 (M+H) + 



412 (M+H) + 
410 (M-H) 



468 (M+H) + 
466 (M-H) 



452 (M+H) + 
450 (M-H) 



454 (M+H) + 
452 (M-H) 



482 (M+H) + 



482 (M+H) + 



384 
382 



(M+H) + 
(M-H) - 



l H NMR 

(DMSO-de) 8 (ppm) : 1.03, 1.04 (6H, 2s), 1 95- 
2 20 (4H, m), 3.20-3.30 (2H, m), 3.40-3.60 
3H, m), 3.60-3.70 (1H, m), 4.75 (1H, q), 5.53 
f 7 d ' t) 6.55 (1H, d), 7.48 (1H, 

d), 7.59 (1H, d), 7.70 (1H, dd), 8.10-8.20 
(1H, m). 8.13 QHf d) 



(DMS0-d 6 ) 8 (ppm) : 1. 03, 1.04 (6H, 2s), 1 95- 

, (4 _*„^' 3 \ 15 m > s) > 3.20-3.30 (2H, m), 
3 30-3 50 (4H, _), 3.60-3.70 (1H, m), 4.75 

8 d) 2o! 8 . 6 _o ( aH. d ^ 7 - 7 ° (1H ' dd) > 8 - 14 < 1H - 

(DMSO-de) 6 (ppm) : 0 . 95 (9H, s), 1.33 (6H s) 
J*«n"^i 5 ( ? H ' m) ' 2 - 15 ~ 2 -25 (2H, m), 3. 50- ' 
?'S o2' m * 3 - 70 - 3 - 80 <M, m), 3.77 (3H, s), 
3.99 (2H, s), 4.05-4.25 (2H, m), 4.87 (1H m) 

J-S S dd) > 7 - 51 (1H ' d) ' 7 ' 67 w ft 

8.07 UH, S ), 8.33 (1H, brt), 8.88 (2H, brs) . 



(uMSSU-dfr) 8 (ppm) : 0. 95 (9H, s), 1.32, 1 33 
(6H, 2s), 2.00-2.15 (2H, m), 2.15-2.25 (2H, 
m), 2. 39 (3H, s), 3. 50-3.60 (3H, m), 3.70-3.80 
(1H, m) 4.00 (2H, s), 4.05-4.25 (2H jd), 4.87 
(1H, m), 7 02 (1H, d), 7.48 (1H, d), 7.94 (1H 
j^8.07 (1H, s), 8.26 (1H, brt), 8. 92 (2H, ' 

(DMSO-dg) 8 (ppm) : 0.94 (9H, s), 1.31, 1 32 
(6H, 2s), 1.95-2.15 (2H, m), 2. 15-2. 25 *(2H, 
m) 3. 45-3.60 (3H, m), 3.65-3.75 (1H, m), 3.94 

nu & 4 ;°°- 4 - / 20 < 2H - 4.86 (1H, m), 6.68 
(1H, dd), 7.37 (1H, d), 7.52 (1H, d), 8.00 
1H, s), 8.16 (1H. b_ 8.93 (2H r hr^ 

(DMS0-d 6 ) 8 (ppm) : 1.10 (6H, s), 1.16 (9H s) 
2.10-2.30 (4H, m), 3.30-3.50 (5H, m), 3 70- ' 
3-80 (1H, m), 4.79-4.81 (1H, m), 6.30 (2H s) 
7 - 24 - 7 -34 (2H, m), 7.66-7.67 (1H, n,), 7 84 ' 

(1H, brs), 8.19-8.21 (1H, m), 8.24 (1H, s). 

(DMS0-d 6 ) 8 (ppm) : 1.10 (6H, s ), 1.43 (9H, s) 
l-ii' 2 /! 0 (4H ' m) ' 3 - 20-3- 30 (2H, m), 3.40- 

2*5 ' _ ' 3 - 6 ° */ 70 (1H ' m) ' 5 - 00 (2H, s), 
6.57 1H, d), 7.40 (2H, m), 7.67 (1H, dd) 
8.06 (1H, brs), 8.13 (1H, d). 



DMSO-de) 8 (ppm) : 1.29 (6H, s), 1.95-2.15 (2H~ 
m), 2.15-2.30 (2H, m), 2.77 (3H, s), 2.93 (2H 
H 3 f i 2 ^?^ 3 -, 45 - 3 -^ 0 (3H ' "> 3.70-3 "b 

a.^BB'-'i^ 7,66 (iH - d> ' 8 - 35 (ih « 
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mmm 


A 


ESI/MS (m/z) 


l H NMR 


45 




' 410 (M+H) + 
408 (M-H)" 


(DMSO— dc) h (nnm'i : 1 (9W cA o nn n on /Air 

m), 2.72 (3H, s), 3.50-3.70 (3H, m), 3.70-3.85 
(1H, m), 4.10-4.30 (2H, m), 4.88 (1H, m), 

Z'JM-S ? H ' m l' 8 - 19 (lH ' d) > 8 ' 34 <1H. d), 
8.70-8.80 (1H, m), 8.80 (1H, s), 8.95 (2H, 
brs). 


46 


\-T±.^jV-2, 3-^ 
t Kn-1H-Y 1/ K— 
/V-5--Y/W- 


412 (M+H) + 
410 (M-H)~ 


\umxjKj— ug/ o vppnv • i. 01 von, sj , Z. 00—2. 30 (4H, 
m), 2.19 (3H, s), 3.19 (2H, t), 3.50-3.60 (3H, 
m), 3.65-3.75 (1H, m), 4.05-4.20 (2H, m), 4.15 

(2H, t), 4.86 (1H, q), 7.75 (1H, d), 7.78 (1H, 
s), 8.07 (1H, d), 8.58 (1H, t), 8.75-9.00 (2H, 
m). 


47 


l-7-fef;V-lH--r > 
K— /l^-5— f/l^ 


410 (M+H) + 
408 (M-H) ~ 


(DMSO— da) ft (r\r\mS * 1 QC tail „\ o nn o i r- /«»r 

wmuu u 6/ " vpp*"/ • i. oo \on, sy, Z. 00—2. 15 (2H 
m), 2.15-2.30 (2H, m), 2.68 (3H, s), 3.50-3.65 
(3H, m), 3.70-3.80 (lH, m), 4.05-4.30 (2H, m) 
4.87 (1H, m), 6.87 (lH, d), 7.89 (1H, d), 7.97 
(1H d) 8.23 (1H, s), 8.39 (1H, d), 8.77 (lH, 
brs), 8.91 (2H. brs). 


48 




472 (M+H) + 
470 (M-H) ~ 


vumuu-ug/ u \ppmj • L. w ^on, m) , 2. 00-2. 20 (4H 
m), 3.20-3.50 (5H, m), 3.60-3.70 (1H, m), 
4.75-4 76 (1H, m), 6.86 (lH, d), 7.47-7.53 
i 2 !o Hi. 7 - 61 ~ 7 - 64 <2H, m), 7.70-7.74 (1H, m), 
7.78 (1H, d), 7.84-7.90 (2H, m), 8.21 (IH, 
brs), 8.28 (lH, d). 


49 


1-C2, 2r*J*1-AS7 
> K— VU-5-- f A- 


452 (M+H) + 


(DMS0-d 6 ) 8 (ppm) : 1. 10 (6H, s), 1.50 (9H, s) 
2.00-2.20 (4H, m), 3.20-3.50 (5H, m), 3. 60- ' 
3.70 1H, m) 4.75-7.77 (1H, m), 6.84 (lH, d), 
7.84 IH, dd), 8.15 (IH, brs), 8.18 (IH, d), 
8.20 (IH, brs), 8.40 (IH, d). 


50 


l-(2, 2, 2-h'J 17 /W 
tD7tf;V)-2,3- 

kp-ih— 


466 (M+H) + 
464 (M-H) ~ 


(DMS0-d 6 ) 5 (p pm ) : i. 05 (6H, s), 2.00-2.20 (4H 
m), 3 30-3.50 (7H, m), 3.60-3.70 (IH, m), 4.36 
(2H, t), 4.76-4.77 (lH, m), 7.83 (IH, d), 7.87 
(IH, brs), 8.11 (IH, d), 8.21 (IH, t). 


51 




386 (M+H) + 
384 (M-H)" 


(DMS0-d 6 ) 6 (ppm) : 1. 37 (6H 9 flQ-o oa (am 
n), 3.36-3.38 (2H, m), 3.71-3.73 (2H, m), 
4 12-4. 18 (2H, m), 4.84 (IH, dd), 8.09 (IH, 
dd) 8.19 (IH, d), 8.76 (IH, s), 8.93 (2H, 
brs), 9.55 (IH, s). 


52 . 


i-* h#->-2-*^ 
-6-~f/V 


430 (M+H) + 1 
428 (M-H)" ' 

1 


(DMS0-d 6 ) 5 (ppm) : 1.35 (6H, s ), 1.90-2.24 (4H 
n), 2.81 (3H, s), 3.49-3.60 (4H, m), 4.01 (3H 
i). 4.09-4.18 (2H, m), 4.87 (IH, dd), 7.54 
(IH d), 8.19 (IH, d), 8.90 (IH, t), 8.93 (2H 
n-s) . ' 
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53 


4-* 3r->-2- h V 


484 (M+H) + 
482 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.02-2.32 (4H, 
m), 3.37-3.58 (3H, m), 3.61 (2H, d), 3.66-3.77 
(lH, m), 4.09 (3H, s), 4.14-4.27 (2H, m), 4.87 
(1H, d), 7.72 (IH, s), 8.44 (lH, s), 8.96 (2H, 
brs), 9.09 (IH, t). 


54 


4-* Y*r*/-2--7x. 


492 (M+H) + 
490 (M-H)* 


(DMSO— dJ) (nnrn^ * 1 *3R ffiW o m o t ait 

m), 3.50-3.58 (3H, m), 3.62 (2H, d), 3.74-3.79 
(IH, jd), 4.09 (3H, s), 4.12-4.26 (2H, m), 4.87 
(IH, dd), 7.60 (3H, m), 7.64 (IH, d), 8.11 
(2H, m), 8.33 (IH, d), 9.02 (2H, brs), 9.05 
(IH, t). 


55 


y-2, 
/V-6-- </V 


402 (M+H) + 
400 (M-H) " 


(DMSO-de) 5 (ppm) : 1. 18 (6H, s) , 2. 18-2. 35 (4H, 
m), 3.35 (2H, d), 3.41-3.51 (lH, m), 3.46 (2H, 
d), 3.62-3.69 (IH, m), 4.77 (IH, dd), 7.08 
(IH, d), 7.37 (IH, t), 7.71 (IH, dd), 7.92 
(IH, d) . 


56 




383 (M+H) + 
381 (M-H) ~ 


(DMS0-d 6 ) 5 (ppm) : l. 36 (6H, s) , 1. 95-2. 30 (4H, 
m), 3.50-3.65 (2H, m), 3.65-3.75 (2H, m), 4.03 
(3H, s), 4.05-4.25 (2H, m), 4.87 (IH, q), 7.96 
IH, d), 8.09 (IH, d), 8.42 (IH, s), 8.85-9.10 
(2H, brs), 9.34 (IH, brs). 


57 


2-^^yV^^y^dr 
f-y—yW6--i'yV 


384 (M+H) + 
382 (M-H)" 


(DMS0-d 6 ) S (ppm) : 1.34 (6H, s), 1.95-2.30 (4H, 
n*. 2 66 (31? s), 3.30-3.60 (5IJ n), 3.65-3.75 
(IH, m), 4.00-4.20 (lH, m), 4.86 (IH, q), 7.76 
(IH, d), 7.92 (IH, dd), 8.19 (IH, d), 8.74 
(IH, t), 8.75-8.90 (IH, m). 


58 


^y^r/ y V-3--C 


380 (M+H) + 
378 (M-H)" 


\umou— ugy o vppm; • l. oi (oil, s) , 2. 08~ 2. 23 (4H, 
m), 3.30-3.80 (4H, m), 4.10-4.80 (2H, m), 
4.86-4.87 (IH, m), 7.85 (lH, dd), 7.92 (IH, 
dd), 8.30 (IH, d), 8.23 (IH, d), 8.65 (IH, s), 
9.00 (2H, m), 9.30 (lH, m), 9.46 (IH, s). 


59 




369 (M+H) + 
367 (M-H) ~ 


(DMSO-de) 5 (ppm) : 1.27 (6H, s), 1.95-2.25 (4H, 
m), 3.00-3.20 (4H, m), 3.26 (IH, q), 3.30-3.45 
(2H, m), 3.52 (IH, q), 3.65-3.75 (lH. m), 
4.00-4.20 (2H, m), 4.86 (IH, q), 7.10-7.25 
(4H, m), 8.33 (IH, brs), 8.90 (2H, brs). 



imMW6 o] 

5 ^>-W y^- f-jisT 5 y 1-2- y ^)v~?u * ^ }VT * ^ 
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(354 mg) t (S)-l-[2-(l, l-v'^ f ;W 2 -^ f ^ 7 7 xf-^ 7 5 / ) 7 t^/V] 
eBPS^-2-#/H?=MJ/i, (450 mg) *>b*1Bft** (210 rag, Y. 28%) 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s), 1.98 (1H, bra), 2.00-2.30 (4H, 

m), 2.50 (3H, s), 2.90 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 (2H, ra), 4.80 
(1H, ra), 6.63 (1H, s), 8.80 (1H, s), 9.50 (1H, s). 
ESI/MS (m/z) : 398(M+H) + , 396 (M-H) 

immm e 1 ] 

, (S)-l-{2-r3-(l, 3-v>b K o> r V -r^K^^-W/U)-i.i-^^^. 3 _^^ y ^ 
3-T ^ y-l-(l, K-;W2-^;>)-3-^ ^-i-^ 

(o.55 g ) ^Tir^^t^ (370njg) ^g^^y^ (200 

mg) *mz.tz. 0 Tk^rTs (S)-l-(2 5 -^nTtf;U)t'py V^-2-*;V 

tf-bV* (467 rag) StAt*.**-? 8 mfkmft L/c 0 b a * * ^fca0*^# 

IK; i^^nn^^v: ^y-^ 20 . 1} fc#f u (0 54 g> gl%) fe 

l HNMR; (DMS0-d 6 ) 5 (ppra) : 1.39, 1.40 (6H, 2s), 2.00-2.25 (4H, ra) , 2.85-2.95 
(2H, m), 3.30-4. 10 (4H, m), 4.71, 4.90 (4H, 2s), 4.85-4.90 (1H, ra), 7.30-7.40 
(4H, ra). 

ESI /MS (m/z) : 355(M+H) + . 

*ttff6 I0*te«r#4|^ T»©KJ»g«te«oTft#*fc*rtb*: 0 



R! R 2 ? 3 /-v R 1 R 2 R 3 

° R4 ° R 4 
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435 (M+H) + 
433 (M-H)" 


65 


5-^ p p-i, Kn^ y>f 

V* K — ;L^2 — / iu 

| / ^ £l /l^ 
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wi 12^1 12 
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5- 1: KndrW 3- v> fc 
Kp/ y ^ v k° — ju—o ^ »i . 
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*— 1 *"* 1 S J p /IS—A / 
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01 1 12 
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421 (M-H)' 
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4, 5, 6, 7-y~ h P p-l, 
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01 12 
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CN 
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75 


4- 1 KD^i/-6-^ 9vW, 3-i? 
t Kp y-f > K— /W2--f /V 
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1 


Me 


Me 


H 
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385 (M+H) + 


76 


4-t< p 3r *>-6-^ 3-e-? t 
Kp^T y^f ^ k— ;W2- fju 


-co- 


1 


Me 


Me 
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CN 
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CN 


""TjMoLino"" 


369(M+H) + 
367 (M-H)' 


80 


1, 3-v?fc Ku^ V-f V K— ;w 
2--f ;V 
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CN 


Z Z 
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1, 3,4, t: Kn^yy 
[cl Tir fcf ^-2->< 7lx 
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Me 
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CN 


z z 


369(M+H) + 
367 (M-H) ~ 


82 




-co- 


2 


Me 


Me 


H 


CM 


— CH2CH2*~ 


369(M+H) + 
367 (M-H)' 


83 


2-J3 L /Ut°?yv [1,5-a] 

\j i x *^ 


-C0NH- 


1 


Me 


Me 


H 


(tf)CN 


"vyHoL/nn*" 
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382 (M-H) ~ 


84 


2-y ^vutr 9 y p [i, 5- a ] tr y 
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1 


Me 


Me 


H 
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f/l/f? y"n [1, 5-a] fc" U 
5 2/^-6 — 1* ^ 
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1 


Me 
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368 (M-H) ~ 
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2-y e7/P[l, 5-a] fc° y 

™x ^ \J ^ | x 
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H 


CN 


vyil 2 2 
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87 
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$ V* — -f* 
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H 


H 
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_(S)-l-{2-[2-(.1.3-^fc Kp^ y K-;P-2-^;l/)-2-t^yxf ;V7 $ ylT 

it-? hdr^*^xI?^/W[2-(l,3-^t Kn^y^f ^ K-A--2--Y /u)-2-;*-^ y 
^]7$y)#« (260 mg), H-O-^W^/T'O t°/U)-N' -^/l^/L. 

^ K^^IS (150 mg) N t Kndf^yy h y 7/^ (120 mg) Sr N,N- 
i?^MM7$ K (5.0ml) \zmM^ft 0 ZtliZ, hJ)x^7§y (110^ 
1), (S)-lfny$?^-2-*^3j?=byA^HftJ|[ (100 mg) ^*P^Lfc^ N itt 21 

(Wl;^nn^y : ^;^ 2 0 : 1) ^ U ( S )-[2-(~>Ty fcfn 
y $^-W /W-2-^^y^^^]-[ 2 -(i, Kn-f y^ K-^-2--f/b)-2- 

^-^y^^yH^/^^^-t-^^/Wai^^^ (290 mg, Y. 90%) 
ESI/MS (m/z) : 413(M+H) + , 41l(M-H)". 

-LIB t?# 6> tufc (S)-[2-(^ T y fc° n y i? ^ -I- «( ,u)-2- * * y 
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10 



*]-[2-(l.3-5>fc Kb^ y K- W^^ys^JjU^^i 
-t--7<f-;\s=.*T,V (280 rag) tr 1,4-S^-*^ (i.o ml) L*»T* 4N 

(i.o ml) StTJP^l, 30 #Mj»*Lfc 0 ~-f^*Jn;t*f W 

LfcHr*tr«au, »ffT««ur, mmfc&m<Di$imm. (240 rag , y. qua nt.) 

£#fc„ 

l H NMR; (DMS0-d 6 ) 6 ( ppra ) : 2.03-2.19 (4H, m), 3.36-3.44 (2H, m), 3.57, 4.10 
(4H, 2s), 4.74, 4.84 (4H, 2s), 4.86-4.88 (1H, ra), 7.32-7.39 (4H, ra). 
ESI/MS (m/z) : 313(M+H) + , 311 (M-H)'. 



cAo° 



R 4 



O ^4 



[$23] 





. A 


D 


R 4 


E 


ESI/MS(m/z) 


143 




-co- 


H 


-SCH 2 - 


306(M+H) + 


144 


1. 3-$? fc Fusfy^O K — /V-2--Y ^ 


-co- 


H 


-CH 2 CH 2 - 


288(M+H) + 


145 j 




-co- 


(±)CN 


-CHoCHoCHo- 


327(M+H) + 



n 
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1*2 4] 



mmm 


A 


n 

U 


K 




ESI/MS (m/z) 


146 


l, 3-s?fc Kn-Y y<4 i/ >v 


-co- 


H 


-CH 2 0CH 2 - 


304(M+H) + 


147 




-co- 


H 


~CH 2 CH 2 CH 2 ~ 


302(M+H) + 


148 


2, 3-v? t K p -Y >- 


-co- 


CN 


-CH 2 CH 2 - 


313(M+H) + 


149 


2, 3-i^ tKn/fy pw-^v-!-^ , u 


-co- 


H 


-SCH 2 - 


306(M+H) + 


150 


2, 3—y t: Kn/fy pw-^!.^ 7l , 


-co- 


H 


-CH 2 CH 2 - 


288(M+H) + 


151 


2, 3- t: K p >• K — /u-i-^f >v 


-co- 


(±)CN 


~CH 2 CH 2 CH 2 ~" 


327(M+H) + 


152 




-co- 


H 


-CH 2 0CH 2 - 


304(M+H) + 


153 


2, 3- t K P -f ^ K— ;v 


-co- 


H 


— CH 2 CH 2 CH 2 — 


302(M+H) + 


154 


3, Kp-ih-^ y^f y y ^-2--<^ 


-co- 


CN 


-CH 2 CH 2 ~ 


327(M+H) + 


155 


3, 4-S^fc KP-1H--T y^/y ^-2-x C/u 


-co- 


H 


-SCH 2 - 


320(M+H) + 


156 


3,4-^fc Kp-IIW y^y y ^-2— T/> 


-co- 


H 


-CH 2 CH 2 - 


302(M+H) + 


157 | 


3,4-^fc Kn-lH-f ydr/ y >--2— 


-co- 


(±)CN 


~CH 2 CH 2 CH 2 " 


341(M+H) + 


158 


3,4-i^t: Kp-IH— f y*rS ]} f /U 


-co- 


H 


-CH 2 0CH 2 - 


318(M+H) + 


159 


3, 4-^fc Kp-ih— r y y v-2-^r^ 


-co- 


H 


~CH 2 CHoCH2~ 


326 (M+H)"* 


160 


3,4-v^t KP-2H-^y y 


-co- 


CN 


— CHoCH 2 — 


327(M+H) + 


161 


3,4-v?fc Kn-2H-df-y y ^-W/U 


-co- 


H 


-SCH 2 - 


320(M+H) + 


162 


3,4-^t Kn-2H-3r/ y ^-W/V 


-co- 


H 


-CH 2 CH 2 - 


302 (M+H) + 


163 


3, 4- i? t Kb -2H-dr / y V- W 


-co- 


(±)CN 


-CH 2 CH 2 CH 2 - 


341(M+H) + 
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A 


D 


! R 4 




tol/Mb un/z., 


164 




-co- 


H 


-CH 2 OCH 2 - 


318(M+H) + 


165 


3, 4-i?fc Kn-2H-dry JJ >--W/W 


-co- 


H 


-CH 2 CH 2 CH 2 - 


326(M+H) + 


166 


4 y*cs y ^-3— r/v 


-NHCO- 


CN 


~ CH 2 CH 2 — 


338(M+H) + 
336 (M-H) " 


167 


-r y^y y >-3--r/v 


-NHCO- 


H 


-SCH 2 - 


331(M+H) + 


168 


^ y^y y >-3-^/u 


-NHCO- 


H 


-CH 2 CH 2 - 


313 (M+H) + 


169 


-f y=^y y v-3-^/1^ 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


352 (M+H) * 


170 


-Y y=3r/ y >-3-Y/u 


-NHCO- 


H 


-CH 2 0CH 2 - 


329(M+H) + 


171 


-f y.*s y ^-3--</^ 


-NHCO- 


H 


~CH 2 CH 2 CH 2 — 


327 (M+H) + 


172 


y y >--2--r /v 


-NHCO- 


CN 


CH 2 CH 2 — 


338 (M+H) + 
336 (M-H) " 


173 


y is-2-<4 ?\s 


-NHCO- 


H 


-SCH 2 - 


331 (M+H) + 


174 


*rS y ^-2--f/V 


-NHCO- 


H 


~CH 2 CH 2 — 


313 (M+H) + 


175 


*y y ^-2--T7u 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


352 (M+H) + 


176 




-NHCO- 


H 


-CH 2 0CH 2 - 


329 (M+H) + 


177 




-NHCO- 


H 


-CH 2 CH,CH 2 - 


327 (M+H) + 


178 


2-yfvi^/ y ^-4-^-^ 


-NHCO- 


CN 




352 (M+H) + 


179 




-NHCO- 


H 


-SCH 2 - 


345 (M+H) + 


180 


y ^-4-^^ 


-NHCO- 


H 


— CH 2 CH 2 — 


327 (M+H) + 


181 : 


Wf-A^tJ y ^-4-^^ 


-NHCO- 


(±)CN 


~CH 2 CH 2 CH 2 - 


366 (M+H) * 
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A 


D 


R 4 




col/Mo \wz) 


182 


2-y *?-)V5r S V )V 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


341 (M+H) + 


183 




-NHCO- 


CN 


~CH 2 CH 2 - 


353 (M+H) * 


184 


3-y9vww y >-5--Ov 


-NHCO- 


H 


-SCH 2 - 


346 (M+H) * 


185 


3-y?vi^»/ y T/u 


-NHCO- 


H 


- CH2CH2— 


328(M+H) + 


186 


3-y y >-5-^/v 


-NHCO- 


(±)CN 


"CHgCHgCHg— 


367(M+H) + 


187 


3-y ?vi^»y y >_5_^^ 


-NHCO- 


H 


-CH 2 OCH 2 — 


344(M+H) + 


188 


3-y y 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


342(M+H) + 


189 


4-^ ^V-2-^-^ y-2H-^ n ^ v-7--< 


-NHCO- 


CN 


-CH 2 CH 2 - 


369(M+H) + 
367(M-H)~ 


190 


4-y ^/V-2-^-^-y-2H-^ D y ^-7--Y 


-NHCO- 


H 


-SCH 2 - 


362 (M+H) + 


191 


4-y 5vW2-;f:3f. y-2H-^ n y V-7-Y 


-NHCO- 


H 


_ CH 2 CH 2 - 


344(M+H) + 


192 


4- y 3f y-2H- ? n ^ >-7--Y 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


383(M+H) + 


193 


4-^ ^/U-2-^^ y-2H-^ a } 
>v 


-NHCO- 


H 


— CH 2 0CH2 — 


360(M+H) + 


194 


4 y ^vW2-2j-:3f. y-2H-y a y v-7-^ 


-NHCO- 


H 


-CH 2 CH 2 CH2- 


358 (M+H) + 


195 


^^/f7 y — /1^-2-^r 


-NHCO- 


CN 


-CH 2 CH 2 - 


344 (M+H) + 


196 




-NHCO- 


H 


-SCH 2 - 


337 (M+H) + 


197 • 




-NHCO- 


H 


-CH 2 CH 2 - 


319 (M+H) * 


198 ■ 


^>/f7 y ~/u-2— r 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


358 (M+H) + 


199 - 


y — ;W2--r * 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


333 (M+H) + 
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mrnm 


A 


D 


p4 
K 




"DOT /hp / / \ 

ESI/MS (m/z) 


200 




-NHCO- 


CN 


-CH 2 CH 2 - 


329(M+H) + 


201 




-NHCO- 


H 


-SCH 2 - 


322(M+H) + 


202 




-NHC0- 


H 


-CH 2 CH 2 ~ 


304(M+H) + 


203 


m-yy is-Q-^sv 


-NHC0- 


(±)CN 


■"CHoCH2CH2~ 


343(M+H) + 


204 




-NHCO- 


H 


— CHoCf^CHg" 


318(M+H) + 


205 


2-* f/v^;v7 7 =Mi, 2, 4] h y ry 

t3[l,5-a]f y §S?^-7-^A- ; 


-NHC0- 


CN 


~CH.oCR2~ 


375(M+H) + 


206 


2-> a-^ r ^mi, 2, 4] h y t y 

5-a]fc°y $S?^-7->f/U 


-NHC0- 


H 


-SCH 2 - 


368(M+H) + 


207 I 


2-p< f;^/W7 7 =VK1, 2, 4] h y T ✓ 
a [1, 5-a] tf y 5; >--7— T /V 


-NHC0- 


H i 


-CH 2 CH 2 - 


350(M+H) + 


208 


2-* f/M^7r-/l'[l, 2, 4J V TV 
n [1, 5-a] fc° y § >J^-l-4 >V 


-NHC0- 


(±)CN 


-CH 2 CH 2 CH 2 - 


389(M+H) + 


209 


2-* f-;v^)\yy 7 2, 4] N y T y 
5-a] f y ^ i?^- 7 -^^ 


-NHC0- 


H 


—CH2CH2CH2"" 


364(M+H) + 


210 




-co- 


CN 


~CH 2 CH 2 ~ 


333(M+H) + 



DPP-IV ®.Wm<DX* U-s^fctt, ^y^nyy- 4 ^ Wv!J;V 
-7-T5K (Gly-Pro-MCA) WiafcaTOJSrifefcJB^fc, 

Mi***** (l0mM) N l%5rVjil»T^§i/tr*trhy^**IHir* (25mM) 

P H7.4) m* oba®**** uo u d *j:tM6o ^MGiy-p ro -MCA 

2S«t (40*1) ^TJPx., A»ftttl|C6^n»tUt. 30 

(20 Ml) *in*T«#U *FiJffcT*fiT 30 
fc„ 1 M pH4. 2 £ (100 /zl) llB*.XK!&*1*Jk\^ DPP-IV SttJcfc 

<9 ffli bfc MCA Sr 360nm COM-?** h 465nm (7>&;ft&$|^ Lfc 0 SIT<DtZ\z 
*oT*ffi**t5 DPP-IV fiH* £ * £ fc % ft** ft # DPP-IV £ 50% KMT*- 5 
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mm dc 60 ) 1****2 a *c^i- 0 KKgau: tt«, #fp 

(W097/40832) iBf y y i? K A) &fflVN*: 0 

DPP-IV Pfl$f5tt = 100X (l-(Fs-Fb)/F100-Fb) 
F100 : iftU&T' <D£Jft ft 5 ^^t3SHP 



im2 8 J 



(#SttfllNo. ) 


1 DPP-IV 
|lC50(uM) 


1 (£ffift|No.) 


DPP-IV 
IC50(uM) 


mmmno. ) 


IC50(uM) 


1 


0. 051 


33 


0. 071 


65 


0. Oil 


2 


0. 032 


! 34 


0. 023 


66 


0. 050 


3 


0. 023 


35 


0. 037 


67 


0. 007 


4 


0. 087 


36 


0. 045 


68 


0.016 i 


6 


0. 091 


37 


0. 017 


j 69 


0. 021 


8 


0. 054 


38 


0. 025 


70 


0. 032 


9 


0. 061 


39 


0. 073 


71 


0. 002 


10 


0. 085 


41 


0. 025 


72 


0.039 


11 


0. 068 


42 


0. 027 


73 


0. 094 


12 


0. 028 


43 


0.016 


74 


0. 044 


13 


0. 024 


44 


0. 037 


75 


0. 014 


15 


0. 028 


45 


0. 028 


76 


0. 022 


16 


0. 033 


46 


0.019 


77 


0. 022 


18 


0. 036 


47 


0. 024 


78 


0. 015 


19 


0. 050 


48 


0. 031 


82 


0. 017 


20 


0. 052 


49 


0. 020 


89 ; 


0. 025 


21 


0. 028 


50 


0. 020 


91 


0. 082 


22 


0.073 | 


s: 


0. 026 


92 


0. 052 


23 


0.082 


53 


0. 048 


93 


0. 062 


24 


0. 043 


55 


0.024 


95 


0. 013 


25 


0. 048 


56 


0. 030 


101 


0. 066 


26 


0. 033 


57 


0.035 


102 


0. 090 


27 


0. 021 


59 


0. 050 


105 


0. 031 


28 


0. 078 


61 


0. 010 


122 


0. 026 


30 


0. 089 


62 


0.027 | 


126 


0. 031 


31 


0. 049 


63 


0.018 j 


K&m A 


0. 225 


1 32 


0.048 [ 


64 


0. 024 
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t tt-<xmt}fj: dpp-iv Ra^^^^o r t ^^^o fc 0 
lia^j 2 ] 

Wistar/ST**ttt:7 y h ((*) 0*^*^^) fcfl^ 5 0 |fl£U:l|ft« (* 
fc#8*<fr), (3mg/kg), HtfleiOftM 

(1 mg/kg) XVfb^A (10 rag/kg) (5 ml/kg) 30 # 

«te20%^=.^»tt ( 5 ml/kg) (^=r^^ (l g/kg) T ^ p ^ 

«>«liJfLl«m«>jUH»^&A«TQm (min- mg/dl) Lfc * O b (fc 

(pg/ml) T?7F L/t 0 



[^29] 





(min • mg/dl) 


-Y y > 

(pg/ml) 




8199±235 


1692 ±583 




6671 ±161 


2994 ±3 10 




7024 ±222 


2745 ±574 





(min • mg/dl) 


(pg/ml) 




8208 ±368 


2008 ±666 




6769 ±128 


3670 ±827 


MMM 6 l 


7055 ±287 


4093 ±1050 



, , ...,-cd — \ iiu./pa |«p p TF/tJ 
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ft it <d ^ H 



l . 



(I) 




R* R 2 R 3 



E (I) 



R\ R 2 te> HHBSUi&SVMigij*^ TkSfcJBK^ «Jfc$*vcvT h «t Cl-6 

7 ^^^S^ X«-COOR 6 %^i-^ s ^fit. R'i: R 2 i#}t*S^^^^^T' 3-6 
J^v^nT/i^/v&^u ft, R 5 te, 7k^^, frTVNT t> 

Cl-6 T^3r/i^&^U R 3 te, ^RifflsC^ Xtefi&£;ft-C^Tt> J^C6-iOTy 
-;i^£^u R 4 te, tK^p:^, Xtev-T/KSr^U Dte N -CONR 6 -, -co- % x 
fci-NR 6 CO-£ N R 6 « N Tkmm*. XCimm^tlX^XhJ:^ Cl-6 T^^^S^r^ 
U E te N -<CH 2 ) B - (m n 1-3 (DM), -CH 2 0CH 2 - s Xte-SCH 2 -&7F U n te N 0 
~3©ffiEifc£:^U Ate, «&$*v-cv>Tt> J:v^#5£^ifSji^ Xte-m^mik 

3. (I) <p(D, R\ R^M^/l-g, R 3 ^^^ n R 4 ^i/7/iT'fe!), 
D^-CONH-. Xte-CCK E^-CH,CH 2 -. n /^ 1 X« 2 Tfc 5 , W*:<S 2 ^fE^te 

4. — itS^U)^?) D 3$-C0--e& !9 . A 2$T5£ 
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t> Cl-6 7;w^/V£, XttM^jh/cvvCfc Cl-6 ) 
5. — fl$5£(I) D ^5-C0NH--e$) U N A J&*T5£ 

^ 2 CjC> (TO 



mmztiT^xi>j:^ci-6 r^^um.xnmm^tix^xh ^ ce-io r v 
e. a* an) *© y , Zn v , i^mAmmm*. tfmmm+xhz, 

^ IV «ttOPJ.^j 0 

1 0. »**2-6 0VN-r^fcK*©n:^*«r*ai^i :UTM ^ SE 3 K 
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w m m 



(R\ R 2 te\ 7k|ff x tt&Sjfl/TV-Cfc <fcl> Cl-6 T/UdpVUSXfi-COOR 5 . g^f± % 
R 2 ttfiffo&mmkX* 3~6 J*©^* P7^/US*, R 5 « N TkHXteS^ 
£ftTV^t>.fcVNCl-6T/MVl'£5: % RM^Tk^Xfcifi^^^TV^T t> <fcV N C6-10 
Ty-/US£, R 4 li7kiXtt^7yl*, Dfi-CONR 6 -. -C0- % X«-NR 6 C0-^ N R 6 
tt**Xf±»*$nTV>Tt>J:^Cl-6r^^/^«r N Ete-(CH 2 ) n - (m f± 1~3 © 
ffiEg&h -CH 2 OCH 2 - s Xtt-SCHs-Sr, ni±0~3(Z)SM, A fifBi&cFfrTV^T t> <fc 
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